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HP References in this Manual 
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Table 1-1. Specifications 



PIUG.IN COMPARTMENTS 

, Uppier Compartment, horizontal axis r 

Accepts horizontal plug-ihsy Models 1420 to 
1425 or, if desired, amplifier plug-ins, Models 
1400 to 1414. I>lug-in operates directly into 
horizontal deflection plates in Model 140A. 

Lower Compartment, vertical axis: 

Accepts plug-in amplifiers, Models 1400 to 

1414 or, if desired, horizontal plug-ins. 
Models 1420 to 1425. Plug- in operates directly 
into vertical deflection plates in Model 140A. 

Combined: 

Dividing shield can be removed; compartment 
accepts single large plug-in units. Models 

1415 to 1419. 

CATHODE-RAY TUBE 

> 

Type: ; 

Post-accelerator, 7300 volt accelerating po- 
tential, aluminized P31 phosphor standard; 
for other phosphors, see Modifications; etch- 
ed safety glass face plate reduces glare. 

, li , ■ 

Graticule: 

,lb X 10 cm paralfax-free internal graticule, 
marked in centimeter squares; subdivisions 
of 2 ipm on major horizontal and vertical axes, 

, /and second and tenth horizontal graticule lines. 



Intensity Modulation: 

AC coupled; +20-volt pulse will blank trace of 
normal intensity; input terminals on rear panel. 

i 

Writing Rate: ’ 

(Using hp Model 197A Camera with f/1. 9 lens 
and Polaroid (§) 3000 speed film). 

P31 Phosphor: 300 cm/iisec. 

Pll Phosphor: 430 cm/|x sec. 

CALIBRATOR 



Type^ 



liihe-frequency rectangular signal, approxi- 
rhately 0. Sii sec riS'i) time. 



Voltage: 

Two outputs: 1 volt and 10 volts peak-to-peak, 
from 15" C to 35° C; i-3%,0/C to 55° a 

beam finder 

Pressing BEAM FINDER control brings trace on 
CRT screen, regardless of settings of horizorual 
or vertical POSITION or INTENSITY controls. 

GENERAL 

1 . ... 

1 . i ' . ' 

Power Requirements: • > 

115 or 230 volts +10% AC, 50 to 60 Hz, norn^* 
ally less than 285 watts (varies with plug-i)/ 
units used). j 

/ 

Dimensions: / 



Vf'l 



Mfij] 

Mit*) I 



r b .1: 



lib- , 

non) ^ 



.. 1 T . I.. 

{ l> ()Wf:U CORO Cl CAHANCr 






f f II !i . I ' 



NOTE?^ 

mMI.'NIWONn .a INC..tS AND irtNTIMntH!;) 

(a) (IIA HACK HKIOHl 

ron cAHiNi: T HCimn (iRn.tmiNo f-rrr) aod v, ioma mack m inin 



Weight: (witliout plug-ins) / 

Net, 37 lbs (16, 7 kg); Shipping, 49 lbs/(20kg). 

Modifications: 

CRT Phosphors : (Specify by phosphor nu mber) 
P31 standard. P2, P7 and amber filter, 
Pll available. 
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Section I 

Paragraphs 1-1 to 1-1.0 . 




SECTION I 

GENERAL INFORMATION 



1-1; DESCRIPTIQN. 

1-2. The h? Model 140A Figure 1-1, is a general 
purpose plug-in Oscilloscope, The deflection ampli- 
fiers are of the plug- in type and the Oscilloscope con- 
tains only the power supply, calibration and CltT 



1-6. A type P31 aluminized phosphor CRT is nor- 
mally furnished with the Model 140A, ho wever, 'P2 
phosphor (general purpose), P7 phospiior (long per- 
sistence), with amber filter, and Pll (fast writing 
rate), are also available at no extra cost. 



circuits. The plug-in amplifiers operate directly into 
the CRT, therefore the characteristics of the Oscil- 
loscope are dependent upon the plug-iiis ,useu. 
Presently available plug-ins make possible high sen- 
sitivity, wide bandwidth, and single, dual or four trace 
measurements in combination with normal, single,or 
delayed sweeps. Double-sized plug-ins are also 
available for special applications such as time domain 
reflectometry and swept frequency indication. 

1-3. The Model 140A provides power for the plug- 
ins and line- frequency square wave calibrating volt- 
ages of 10 volts and 1 volt peak- to- peak which are 
available on the front panel. The primary power 
switch and all CRT controls are on the Model 140A 
front panel, a,nd the terminals and switch for Z-axis 

modulation are on the rear panel. 

1-4. CATHODE RAY TUBE. 

1-5. The Model 140Auses an internal graticule CRT 
which eliminates parallax error in observing the dis- 
play. The CRT is equipped with a nonglare safety 
face plate. 



1-7. CATHODE RAY TUBE WARRANTY. 

,v ■ • • ' ' ' ■ ■ 

1-8. The CRT used in the Model 140A is covered by 
a warranty separate from the instrument warranty. 
The CRT warranty is included at the back of the man- 
ual for your use in the event of CRT failure during 
the warranty period listed thereon. 

1-9. ASSOCIATED EQUIPMENT. 

1-10. Soine. of the plug-ins available for the Model 
140A Oscilloscope are listed in Table 1-2. The Model 
140A normally is used with a vertical amplifier in the 
lower compartment and a sweep plug-in in the upper 
compartment. Arrangement of plug- ins can be chosen 
to suit special applications; i.e. vertical amplIRo’ 
and, sweep plug-ins may be reversed so that the sweep 
is vertical and signal deflection is horizontal; a ver- 
tical plug- in can be used in each compartment to make 
X-Y measurements. Double sized plug-ins such as 
the Model 1415A or 1416A can be inserted into the 
compartment after removal of the divider shield 
between the upper and lower compartments. Blank 




Figure 1-1. Model 140A Oscilloscope with Model 1400A Amplifier 
and Model 1420A Time Base Plug-In Units 
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'Section: I." ' . 

' Paijragr^hs' 1-1 1 through' ''''r:-, FF'F;' F '‘’''vb: 

'plug-ins,;,' both.single>’ii^';clpubl^'s^ 

for customer fabricsi^ of .^eb^aliz^d. ^^jUl^brar^ 
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sweep plug-ii^; See Table^^^l for power shppl/y 

■■•rent limitatloheF'^' ; '■■ ■ /'■' ■'/’' ■;,f' 

1-11; All h^^ plugT;ins canyoe used '< 

with the Seidel 140A'^ Plug-^ii model 

numbers af'c grouped according to iunctioh^a^ follows: 

a. ModetSil400 to 1414 - Plug-ins nbrmally used 
for vertical 'deflection. 

, b. Models 1415 to 1419 - Double or full- sized plug- 
ins for special applications. 

c. Models 1420 to 1425 - Plug-ins normally used 
for sweep O^orizorital) deflection. 

d. Model 1430 to 1432 - Sampling heads used in 
conj iction with Sampling (vertical) plug-ins. 

1-12. MANUAL IDENTIFICATION. 

1-13. Information in, this manual applies directly -o 
Model 140A instruments with serial prefix of721-. 






I ’ ‘I I 

r*. ■ , 



first 3 digits of the eight 
digit serial number (000 -00000) used to identify 
each Hewlett-Packard instrument. Ij( the serial pre- 
fix of 140A is not 721, a change sheet 

supplied with the manual, or Appendix I will define 
the difference between that Model 140A and the one 
described in this rhanual, or a different manual mhy 
provide the information. Correction to this manual 
due to any errors which existed when this manual wae 
printed, are called Errata and appear only on the change 
sheet supplied. For information pertaining to change 
sheets, contact the nearest Hewlett-Packard Sales/ 
Service Office. 

1-14. SCOPE OF MANUAL. 

1-15. This manual supplies operating and mainten- 
ance instructions for the Model 140A Oscilloscope. 
This information is supplemented by the information 
contained in the 1400-series plugjin manuals. For 
information on the operation and manitenance of plug- 
in units, refer to the manual for that particular 
instrument. 



Table 1-2. Plug-ins for Model 140A Oscilloscope* 





CAPABILITIES 

\ 


Wide Band 


. Sampling 


High Gain . 
Differential 


Dual Trace 


X-Y 


Delayed 

Sweep 


No Drift 


High CMR 


Algebraic 

Addition 

--'I 


* 

§ 


% 

^ ,■■ 


vSwept 

Frequency 


FUNCTION 


hp MOD^L 
NUMBER 




1400A : 




— 


X 




X 


















1401A 








X 


X 








X 










1402 A 


X 


■ 

■ 




X 


X 








X 










1403 A 






X 




X 






X 










VERTICAL 


1405 A 


X 




. 


X 


X 








X 








PLUG-INS 


1406A 






X 




X 




X 


X 








i 

- . i 




1407A / 






X 




X 




X 


X 












1410A 




X 




X 


X 








X 






1 

1 


'■ ' ■' ■ ■ 


1411A 




X 




X 


X 








X 




X 






1430A 




X 


















X 






1431A 




X 
















1 




/ 




1432A 

/ , 




7s 




















/ 




1420A 


X 




X 


X 






X 


X 


X 






/ i 

1 




1421A 


X 




X 


X 




X 


X 


X 


X 






1 


COMPATIBLE 


1422 A 






X 


X 




/ 


X 


X 


X 






.1 


TIME BASES 


1423 A 






X 


X 






X 


X 


.X;,, 






1 

1 




1424A 


1 


X 




X 




‘ 






' ' -X .'■ 




X 


■/ 

/ • 




1425A 




X 




X 




X 






X 




X 


/ 


DOITBLE SIZE 


1415A 












. 








X 




1 


PLUG-INS 


1416A 








■- 














' 


X 



BLANK 

PLUQ-INS 



10477A 
10478 A 



Single-size for special purpose circuit. 
Double-size for special purpose circuit. 



* Check latest literature for additional new plug-ins 
♦♦ Time Domain Reflecto met ry. 



r 
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Section II 
Paragraphs 2-1 to 2-21 



SICTION ii 

. ' ', ,■ , ' I ' 



t'f' J 

7 '': ■ 



2>1. INITIAL INSPiCTlON; ^ 

2-2. MECHANICAL CHECK. H external damage to 
the shipping carton is evident^ as^c the carrier’s ^ 
agent to be present when the instrument is unpacked. 
Check the instrument for external damage as 
broken controls dr coniiectors, and dents or scratches 
on: fa damage is evident, see Para- / 

graph 2-4 for recommeiided claim procedure and rev 

packaging information. If the shipping carton is not 
damaged, check tl]e cushioning material and note any 

sighs of severe stress as an indication of rough 
handling in transit. If the instrument appears undam,; 
aged, perform the elec, triral check (See Paragraph 
,■2-3).^ ; • \ ■ , , ' ; ' Y ' 

,2-i ELECTRICAL CHECK. Check tlie electrical 
peri'ormance of the Model 140.\ as soon as possible ; 
after receipt; Paragraphs' 5-3 u.rough 5-5 .. contain 
the performance check procedures which, will 'yerify 
instrument operation within the specifications listed 
in Table 1-1. This check is also suitable tor in- ' 
coming (juality control inspection! If the Model 140A 
does nOt perform within the specifications when 
received, refer to Paragraph 2-4 for recommended / 
claim procedure and repackaging information. . 

2-4. CLAIMS AND REPACKAGING. 

, ',f ,, 

2-5. If physical damage is evident, or , If the instru- , 
ment does not meet specifications wheh, /received, , - 
notify the carrier and the nearest Hewelett- Packard,-. 
Sales/Service Office (see list at rear of manual). , ' 
The Sales/Seryice Office will arrange for repair or j, 
replacement without waiting for settlement of a claim 
with the carrier. 

, 2-6. The original shipping carton and packaging 
material, with the exception, of accordion-pleated v 
pads, should be used for reshipment. The accordion, 
pleated pads are fatigued with one use and are not re- 
usable. The Hewlett-Packard Salesj/Service . Office 
will also provide information and recommendations 
on materials to be used if the origina l packaging ma-r 
terial is r/ot available or is not reusable. Materials' 
used should include: ,(1) a double- wallcd carton (check 
with a freight, carrier for test strength required), 

(2) heavy paper or sheets of cardboax’d to pi’otect all 
instrument surfaces; use extra material around p'^ 
jecting parts of the instrument, (3) at least four inchqs 
of tightly packed shock-absorbing material suri'ouh^.r- , 
ing the instrument. Close the carton secui’ely witlf' 
durable shipping tape. If the iiistrunient is to be 
shipped to a Hewlett-Packard Sales/Service, Office 
for repair,' attach a tag showing owner, model, serial 
number and repairs required. ;, 

2-7. PREPARATION FOR USE;^ 

2.8. POWER REQUIREMENTS. 

> ■ ", ' , , ' Vv''; '7''V ,'’ 

2-9. the Model I40A Oscillifscope requires a power 
source of either 115 or 230 volts ac, ±10%, single 

01638-3 



phase, 50 to 60Hz which can deliver approximately 300 
watts. A rear panel switch provides sel^tion of the 
line voltage to be used. 



CAUTION 



I. . ' ' . ■ • . 

' ' Be sure to set the rear panel switch 

for the line voltage to be use, d. The 
,, power supplies may be clamaged. if 
, ' the sw^ ip set to Urn wrong position, 

?il0. 230 VOLT Of^ERATlON. 

2-;ll. If the instrument is to be operated froma230- 
volt source, set the!rea.r im switch to 230y .The 
. line fiit.e, F4pt , is accessible by re mo^ 
tohf cover of the Mqdel 140A* RfepioVb the !4-amp, ■ 
sloW-biow fuse ancT replace''' i (vitlx a 2-amp slow- 
blow fuse-;' ..V- 



■'Kh 



2.1 2. THREE CONDUCT6|PCiWER CABLE, ., 

2-ll For the p’rotpctioiii qf^bperating pifersonnel, the- ' , ^ 
National Electrical Manqiacturers' Association'^' ' 

(NEMA) recommends thatithcviiistrUmC^t panel and 
cabinet , be grouhddd. The, Model 1 40A .'is equipped, ; • 
with ad^tachable^ three- cortdbcbr powerqable which,-://;- , 

when plugged intd a{ia gi'Ounds 

the:instx:ument:' Th^( bffset (rpiin^ pin on;4hO power :/ ; 

cable connector is tpe grodpci' pin:,, To pr^seiTC the 
pi’o'tectfen featur e when operating the Modei,14QAfrom p 
a tw.oycbntact outlet,- use a tliree- conductor to two-(' ' 
coneluqtbr adaptel;/aF,kl connect th'e green lea0m the ^ 
adapt, or^o ground- 7' ^/; 

' ' /:7;, J ■ V : ' 'V “ 

" ^-IS^S^ENTil^ATlb^WOlJ . ■ 

2-lv6;''T’he\^p€lel llOA-fisespi l‘6;;cfKl-aircoo/ifng sys- / 
tern tp'Jmaihtqip reasdnaW temperatures ; / 

withibV'tho; cabins ■ The air intake omd filter arp 
lo'cated-.^oiv thoiiea r of the instf Warm air is 

' : exhausted throagli the side panel perforations , , When 
operating thp Model ,f4QA; choose a location that pro- v 
' vides, at leastAhree 'in around the , 

■, -rear 'and' hotl|s,ides dl tM' instrument. ^ 

■ -i,' • .V ■ / 'r' ’ ' ■ '''' ;■ . '/ . ’! . ' ■ ■ .. 

2,rl8. The fan requirbq p 4nd the ' ' 

afa:. filter should be cleaiv^as requibpcl to prevent; 
clogging and: rCstncticm p^^^^^^^ flo\yi Sep Paragraph 
5-:3T for lubricating apfa'bieaning pr^^^ 



' /-V 



h:'- 



2;i9. INSf RUMENT MdMNTINlc. 

MODufaARbAB '• vv^■ 

2-i^fa.;-;The Mpdel. I40A' iS%pippetl,;|rom ^ 

a bench instilu'ment wl^ tllpitilt stand, Ipet^i/and plus-'. , 
bv piacep: The fop and bottom ptaVelvCovqrs ' 
io\^ed7 giving Pd ttipletepa^^^^^^^^ . to'! all' ; . . 



, 1/.^ ' 



\0't ' 

■ -'t; 



tiC^cim in . 
cari'be remb\ 
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Section U 

Paragraphs 2-22 to 2-25 



’ . v;r ' V-‘|' ^ '/■ '/'i''! 



V ,h :.• 

• \ • 'I 

:iaA: ■ A,i"l'. ,V' 



components and adjustments. Sufficient s^ace should 
be left around the cabinet for air circulatij(ih. j. 



2w22. (RACK MOUNTING. 

2r 23. |prepare the cabinet for rack mounting as illus- 
trated in Figure ,2-1, All nCcessai^ hardware is in 
the sljiipping carton with the instrument. After pre^ 
paration^ lift the instrument into place, and secure 
the niounting flanges to the rack with appropriate 
screws. Allow adequate ventilation for the instru- 
ment in the rack. 1 ^ 



2-^4. AMBER FILtER INSTALLATION. 

2t 25. An amber filter, No), 120A-83A, is 
supplied with Oscilloscopes which have a CRT with 
type PT> phosphor. This filter i mp roves ' visibility of 
displays such as single- shot or very low frequency 
piienomena. The filter improv(|s the long persistency 



. j, , .Ml , 



: : . 

; ; ' ' ,i!. ) ■■■ ,' A /, 
:i'' 'i': 



' a’ ’ 't ' I ^ '''A/,-.! 'V f'i •}'i . (i)*, 

■ i,, r At- 1',: ^: y, vjiifi f,- . '■/. 

/: ^ ' .vi V' ; '!Vl M '• ■ : a’.; ; ;/i ■ ,r/ !■,!. : , j , 

/;! . i i;/ ■ !■ 

, I'i' A' i',.'' ’■ 'i iiAA-r ' i-l. i' l'i 









chdiract^ristic^ tr^ce >vheh qbserM: 

vatiohs of this type dii^blay. |i ihstaii thie 'tiiter: ‘ ^ 



'V '■ ■■ , 1 - 



SLi Rbihove'irOnt: panel CRT* bezel.: U ; ■ y ' ' 
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h. Check trace alignment, Paragraph 3-7. ; • 
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3-1. INTRODUCTION. 

3-2. The Model’ 140A Oseilloscope is a plug-in 
oscilloscope, using a minimum number Of functions 
on the main unit. Most of the controls are located on 
the plug-in units, and therefore detailed operating 
insVmctions are given in the manuals for the plug-in 
unitb: The Model 146yV includes the cathode- ray tube 
and its associated controls, power supplies, and a 
calibrator which is used for vertical- sensitivity md 
sweep- time calibration as well as probe compensation. 

3-3. CONTROLS AND INDICATORS. 

3-/. FRONT PANEL. 

3-5. Figure 3-1 idenl;ifies,,the front panel controls, 
indicators, and terminals, and provides a short 
description of their fujictions. 

3-6. BEAM FINDER OPERATION. Frequently the 
CRT trace can be driven off the CRT screen by exces- 
sive DC input levels ojr by misadjustment of position 
or balance controls cin plug-' ins. When the BEAM 
FINDER switch is depressed, the beam is intensi- 
fied and confined to the scred*n of the CRT. If the 
trace is centered with the position and/or balance 
control when the BEAM FINDER is depressed (see 
manual for plug- in foi| specific instruction), the trace 
will remain on screen when the BEAM FINDER is 
released. , j 

' NOTE 

I ■' 

At high amplifier sensitivities a further ;5light 
adjustment of the balance control maybe 
necessary. Faiilureof the BEAM FR4DER to 
bring the trqce on screen may generally be 
attributed to unusually high DC sign^al input. 

It should also be noted that when sweep , 

operation is used with a time base plug-in, the 
spot at the end of a single sweep will be blanked 
by termination of the gate. 



3-8. ASTIGMATISM ADJUSTMENT To provide 
uniform focus of the trace over the a r ay area, the 
ASTIGMATISM control, a front pan screwdriver 
adjustment is used iq conjunction with the FOCUS 
control. For correct adjustment, adjust both FOCUS 
and ASTIGMATISM for sharpest display of signal. 
Because different plug-ins will, apply different DC > 
potentials to the deflection plates, it will usually be 
necessary to readjust ASTIGMATISM whenever plug- 
ins are changed. 

3 9. REAR PANEL. 

3-10. 115/230. This switch, located at the bottom 
of the rear panel, must be set to the nominal line 
voltage before plugging the power cable into the 
service outlet. 

3-11. Z-AXIS INPUT. The Z-AXIS INPUT terminals 
and selector switch are located on the rear panel of 
the instrument. To externally modulate thetracein- 
tensity, set the selector switch to EXT, and apply 
modulating signal to Z-AXIS INPUT terminals. The 
amplitude of modulating pulse required to blank the 
trace depends upon the level of beam intensity, and 
is about 20 volts positive for average intensities. 
Conversely,' a negative pulse can be applied to the 
Z-AXIS INPUT to intensify the trace. When not 
using the terminals, be sure that the ground strap is 
in place. When the oscilloscope is used with a dual 
channel plug-in, the selector switch should be placed 
in the INT position. This Will connect the chopper 
blanking pulse to the CRT cathode so that switching 
transients will be blanked out when the plug-ih is being 
used in the chopped mode of operation. 

3-12. PLUG-IN UNITS. 

3-13. INSTALLATION. Insert vertical amplifier 
(or other unit desired to produce vertical deflection) 
into the lower compartment, and lock in place. Iiv 
sert a time base plug-in (or amplifier) into upper 
compartment, and lock in place. For double-sized 
plug-ins, remove the dividing shield, insert plug-in, 
and lock. 

NOTE 



3-7. TRACE ALIGN ADJUSTMENT. To compensate 
for slight manufacturing tolerances and external mag- 
netic disturbances, a front panel screwdriver adjust- 
ment has been provided to align the trace with the 
graticule. Adjust TRACE ALIGN whenever realign- 
ment of the trace seems necessary. A check should 
be made after moving the instrument to a new operat- 
mg location. 



For proper operation, make sure that the 
shield is in place when using standard size 
plug-ins. 

3-14. GAIN. Because of differences in catliode-ray 
tube sensitivities, it will usually be necessary to 
readjust plug-in gain when units are interchanged or 
moved from one Model 140A to another. 
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Applies AC line power to the instrument. 

Indicates that the instrument is on. 

(?) Returns beam to CRT screen. 

Aligns trace with graticule. 

© 10 -volt peak-to-peak calibrating signal (line 
frequency square wave). 

1-volt peak-to-peak calibrating signal (line 
frequency square wave). 

© Controls intensity of CRT display. 

Controls roundness of spot. 

@ Adjusts focus of trace. 

Figure 3-1. Model 140 A Controls 



01638-1 




ModelHOA " 

■ . ' ’ . . ■ ' . I 



Section IV 
Paragraphs 4-1 to 4-9 



SICTION IV 

PRINCIPLES OF OPERATION 



4 * 1 . OVERALL FUNCTIONAL 
DESCRIPTION. 

4-2. Refer to the Block Diagram, Figure 4-1 for 

this explanation. The Model 14Q/| Os cilloscope has 

three main , circuits; a low- voltage supply^ a high- 
voltage supply, and a calibrator circuit. The hori- 
zontal and vertical amplifier circuits are in the plug- 
in units and operate directly into the CRT. 

4-3. LOW VOLTAGE SUPPLY. The low voltage 
supply uses 115 or volts ac (rear panel switch), 
single phase, 50 - 60 Hz. Output voltages are 
-12.6, -100, +100 and +250 volts dc; all outputs are 
fused and are electronically regulated. Voltages are 
distributed to the high voltage supply^ the calibrator 
circuit, and to the horizontal and vertical plug-ins. 
6.3 vac is supplied from the low voltage transformer 
to the filament of the CRT and as a signal to the 
calibrator. 

4-4. CALIBRATOR. The 6, 3 vac applied to the cali- 
brator circuit is shaped into a square wave (of line 
frequency) and applied to two front panel connectors, 
lOV and 1 V (peak- to-peak amplitude). The 1 volt 
output is also applied to the vertical and horizontal 



plug-ins for sensitivity calibration. Accuracy of the 
calibrating signal is ±1%. 

A 4-5. HIGH VOLTAGE SUPPLY. A transistorized 
n oscillator and a step-up transformer are used to 
generate negative and positive high voltages for the 
CRT. Both the +5000 volt and -2350 volt supplies are 
electronically regulated. 

4-6. CIRCUIT DESCRIPTION. 

4-7. LOW-VOLTAGE SUPPLY. 

4-8. The low voltage supply consists of an indepen- 
dent-100 volt and three dependent supplies (-12.6, 
+100 and +250). The -100 volt supply is a reference 
for the other three supplies. The +250 volts is 
obtained by stacking a +150 volt supply on the +100ir 
supply. 

4-9. Figure 4-2 is a simplified block diagram of 
regulator used in the low voltage supply . The series 
regulator acts as a variable resistance in the regu- 
lated output. A sensor (or differential amplifier) 
compares the output voltage with a reference voltage 
(dc return for the supply). The driver (emitter 




Figure 4- 1. Model 140A Block Diagram 
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Figure 4-2. Regulated Power Supply 
Block Diagram 



follower or amplifier) controls the bias on the series 
regulator, which effectively controls the series re- 
sistance. Any change in output voltage is fed back to 
the series regulator. The change in series resist- 
ance and the resulting voltage drop is opposite to the 
output voltage change; thus the output voltage is main- 
tained at a constant level. 

4-10. Figure 5-6 is a schematic diagram of the 
low voltage supply. The primary winding of trans- 
former T401 is wired through a rear panel switch for 
quick conversion to either 115 or 230 vac operation. 
Line voltage is applied to the primary of T401 through 
an on-off switch, a fuse and, a thermal switch. A 
pilot lamp is provided to indicate when power is 
applied to T401. Two shunt resistors are connected 
to the +250 volt supply to reduce series regulator 
power dissipation when high- current plug-ins are 
Used. The shunts are wired one to each rear panel 
plug and the internal wiring of the plug-in determines 
whether the shunt is or is not used. 

4-11. -100 VOLT SUPPLY'. Since all low voltage 
supplies are referenced to the -100 volt supply, any 
change in the -100 volt supply is reflected in theother 
supplies. The ac voltage from thesecondary of T401 
is rectified by GR461-464 and partially filtered by 
C461, C462 and R461. The resulting dc voltage is 
applied through series regulator, Q461, to the out- 
put. Additional filter circuits are used in the plug- 
ins. Differential Amplifier Q463/464 compares the 
volt^e across reference tube V461 with a sample of 
the output voltage, the magnitude of which is set by 
the -100 adjust, R471. The output of the Differential 
Amplifier is applied to the base of Q462, the Driver 
emitter follower, which controls the bias on Series 
Regulator Q461. Any tendency of the output voltage 
to change, is fed back t hrough the amplifier and driver 
to the series regulator. The Series Regulator com- 
pensates for the change in output voltage by its change 
in series resistance. The -100 volt output is ad- 
justed R471 and fuse 'F461 provides overload 
protection for the circuit. 

4-12. -12. 6 VOLT SUPPLY. Sensor Amplifier 
Q484 senses any variation of output voltage with re- 
spect to -100 volts and applies the error voltage to 



Model 140A 



Driver Amplifier Q482. The Driver increases signal 
current to the level required to control Series Regu- 
lator Q481. The -12.6 volt output is adjusted by 
R488. Current Limiter, Q483, a protective circuit 
for .the series regulator, is qormally biased off. If 
a short occurs across the -12. 6 volt output, the base 
of Q483 goes negative by the voltage drop across 
R483 minus the' forward breakdown voltage of CR483, 
thus turning Q483 on. The increased positive voltage 
on the collector of Q483 is applied through Q482 to 
the base of series regulator Q481, biasing it off. The 
current which then flows through the external short 
is limited to the current required to keep Q483 on. 
Additional overload protection is provided by fuse 
F481. 

4-13. +100 VOLT SUPPLY. Differential Amplifier 
Q443/Q444 in the +100 volt supply senses any vari- 
ation ii| output voltage with respect to -100 volts. 
The error voltage is applied through Driver Q442, to 
Series Regulator Q441, as corrective bias. Regula- 
tion of the output is accomplished in the same man- 
ner as in the -100 volt supply. r 453 adjusts the +100 
volt output and fuse . F441 provides overload 
protection. 

4-14. +250 VOLT SUPPLY. Sensor Amplifier Q423 
in the +250 volt supply senses any variation in the 
output voltage, with respect to -100 volts. The error 
voltage is amplified by Driver, Q422 which applies 
corrective bias to Series Regulation Q421. R432 ad- 
justs the +250 volt output and fuse F421 provides 
overload protection. 

4-1 5. CALIBRATOR. 

4-16. The schematic diagram of the Calibrator cir- 
cuit is shown in Figure 5-6. The circuit consists 
of three parts: a tunnel diode square wave generator, 
a transistor switch and a calibration network. 

4-17. 6.3 volts ac is applied through R491 to tunnel 
diode CR490, which generates a square wave at 
line frequency. Transistor switch Q490 is off during 
the time of the positive half cycle of the square wave 
(when the voltage at the base is close to zero), and 
the collector voltage is thus at a level set by dc volt- 
age divider R493, 495 and 496. When the negative- 
going portion of the square wave is applied to the 
base of Q490, the transistor conducts heavily, ef- 
fectively shorting the collector to ground. The out- 
put of the calibrator is thus zero volts. At the end 
of the negative input half cycle, the bias of Q490 
returns to zero, the transistor is switched off; and 
the output returns to its previous value. 

4-18. Tunnel diode bias current is supplied through 
R492. The bias current sets an operating level for 
the diode which affects the symmetry of the square 
wave output. Cal Adj R494 is used to set the dc 
voltage at the collector of Q490 to -10 volts when the 
transistor is off. Breakdown diode CR491 reduces 
the output impedance, and provides temperature coni>- 
pensation for the circuit. Voltage divider R495/R496 
reduces the 10 volt output to 1 volt. Both 10 and 1 
volt outputs are available on the front panel of the 
Model 140 and the 1 volt output is available to both 
plug-ins. 



4-2 
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Figure 4-3. High-Voltage Power Supply Block Diagram 



4-1?. HIGH-VOLTAGE SUPPLY. 

4-20. Figure 4-3 is a block diagram of the high volt- 
age supply. The output of a regulated transistor os- 
cillator is stepped up in voltage and applied to a series 
of high voltage rectifiers. The iwsitive output of the 
Voltage doubler is connected to the post- accelerator 
of the CRT. The negative output voltages are used 
in the gun assembly of the CRT and its associated 
controls. The Z-axis input can be used to apply in- 
tensity modulating signals to the CRT. 

4- 21 . Figure 5- 7 is a scheniatic diagram of the high 
voltage supply and the CRT . Oscillator Q602 operates 
at a frequency of approximately 32 kHz. Any change 
in the output voltage is applied to the grid of V601, 
which converts the voltage change to a current change. 
This current change is applied by emitter follower 
Q601 to the base of the oscillator transistor. The 
amplitude of oscillations is changed in such a direc- 
tion as to oppose the original output voltage change. 
High Voltage Adjust R619 sets the amplitude of oscil- 
lation to produce the correct output voltage. 

4-22. Two separate negative supplies are used, one 
for the control grid of die CRT, and one to provide 
CRT cathode and focusing voltages. Both supplies 
use half wave rectifiers (V604 and V605). The un- 
blanking gate from the horizontal plug-in (pin 1, J2) 
is applied to the return side of the grid supply, and 
changes the, negative grid voltage by about +50 volts 
to unblank the trace . A positive pulse of about 20 
volts will blank the trace when applied to Z-axis in- 
put. Wheii Z-axis input is not used, S601 is set to 
INT to receive chopped blanking from , a dual-trace 
plug-in. 
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4-23. The voltage doubler circuit, V602/V603jpro- 
vides the 5 -kv post-accelerating voltage applied to 
the CRT. 

4^24. The ASTIGMATISM adjustment, R641, affects 
the roundness of the spot, and the Geometry adjust- 
ment, R643, is used to optimize pattern shape. 

4-25. TRACE ALIGN. 

4-26. The trace align coil, L602 is located around the 
CRT near the screen. Adjustment of Trace Align 
R650A/B varies, the magnitude and direction of cur- 
rent through the coil, which has the effect of rotating 
the trace. In this way the trace is brought into align- 
ment with the CRT graticule. 

4-27. PLUG-IN KIT FABRICATION. 

4-28. The hp Model 10477A and Model 10478A Acces- 
sory Plug-ins are blank plug-in units for the Model 
140 Oscilloscope. These two units permit the user of 
the Oscilloscope to design his own special-purpose 
circuits. Current available from each of the Model 
140 power supply voltages is shown in Table 4-1. 
Power requirements for user-designed circuits 
should not exceed the capabilities shown in the table. 

Table 4-1. Current Capability 



Supply Voltage 


Current Available 
At Each Jack (J1 and J2) 


+250 vdc 


0-100 ma 


+100 vdc 


137. 5 ma 


-100 vdc 


10-200 ma 


-12.6 vdc 


0-0. 9 amp 


6. 3 vac 


0-3.25 amp 



4-3 
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Recommended 

Instrument 


Model 


Required For 


Ref 

Para 


Required 

Characteristics 


Voltmeter 

Calibrator 


738AR 

or.738BR 


Calibrator check; 
High Voltage Adjust- 
ment; 

Calibrator Adjust- 
ment 


5-5 

5-13 

5-17 


Outputs of Iv and lOv pk-pk; -300v 
DC; ±0.2% 


DC Voltmete^r 


$ 412A 


Low- Voltage Adjust- 
ments 


5-11 . 


-100 to +100 volts, ±1% 

1) 


DC VTVM 


# 410B 


High-Voltage Adjust- 
ment 


5-13 


May be adapted for high voltage 
(-2.5 kv) measurement. Provi- 
sion for altering calibration. 


Voltage 

Divider 


# 11044A 


High-Voltage Adjust- 
ment 


5-13 


Provide 100:1 division for vtvm 
(item 3); 2.5 kv rating. 


Audio 

Oscillator 


($1 200CD 


Geometry Adjust- 
ment 


5-16 


400 kHz output. 
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Table 5-1. Equipment Required for Tests and Adjustments 
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SECTION V 
MAINTINANCi 



5-1. INTRODUCTION. 

5-2., This section covers maintenance, trouble- 
shooting, and adjustment of the Model 140 A Oscil- 
loscope. A performance check is included ' which niay 
be used at incoming inspection or after adjustments 
have been made to verify that the instrument meets 
its specifications. 

5-3« PERFORMANCE CHECK. 

5-4. CRT CONTROLS. 

a. Install a single large plug-in or two small plug- 
in units in the Model 140A (verUcal plug-in in the 
low'er compartment, horizontal in the upper com- 
partment). 

b. Set: POWER ... ... ON 

AMPLIFIER coupling (if present) . AC 
POSITION controls . . . . . ^ • Centered 

c. If a time base plug-in is being used, 

set: SWEEP TIME 1 MSEC/CM 

TRIGGER SOURCE +INT 

LEVEL FREE RUN 

NORMAL/ SINGLE ........ NORMAL 

) 

d. A trace should be on screen. If necessary, turn 
INTENSITY corjtrol clockwise. 

e. Remove trace from screen with POSITION 
controls. Depress BEAM HNDER. The trace 
should appear on screen., 

f. The INTENSITY control should vary the intensity 
of the display from extinguished to brighter than 
normal intensity. 

g. The FOCUS and ASTIGMATISM controls should 
defocus the display at the extreme of each control, 
and focus the display at approximate!,/ midrange. 
Adjust FOCUS and ASTIGMATISM for sharpest overall 
display. 

h. Adjust TRACE ALIGN to set the trace parallel 
to the horizontal graticule lines. If the horizontal 
plug-in is not a time base, connect the calibrator 
signal to the horizontal amplifier input to produce a 
straight-line trace. 

5-5. CALIBRATOR. 

a. Set: Vertical SENSITIVITY . . . . 0.05 V/CM 

INPUT coupling DC 

b. Connect 1 VOLT P- P from the Voltmeter Cali- 
brator to vertical INPUT . 

c. Adjust vertical VERNIER for exactly 10 cm 
deflection. 

d. Disconnect the Voltmeter Calibrator and connect 
the IV CALIBRATOR output to the vertical INPUT. 
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e. Deflection should be 10 cm ±0.1 cm. 

f. Repeat steps a through e, using 0.5 V/CM 
vertical SENSITIVITY and 10 volts from the Volt- 
meter Calibrator. 

5-6. ADJUSTMENTS. 

5-7. The following paragraphs (5-11 through 5-17) 
give a complete adjustment procedure for the Model 
140A Oscilloscope; A condensed procedure is given 
in Table 5-3. If difficulty is encountered in making 
any adjustment, refer to Paragraph 5-18 for trouble- 
shooting procedures. 

5-8. EQUIPMENT NEEDED FOR ADJUSTMENTS. 
Test equipment recommended for the adjustment 
procedure is listed in Table 5-1. Similar instruments 
having the listed characteristics may be substituted. 

5-9. LOCATION OF ADJUSTMENTS. Figure 5-1 
shows the location of all internal adjustments in the 
Model 140Af 

5-10. PRELIMINARY PROCEDURE. Plug-ins should 
be installed in both compartments whenever power 
supply voltage measurements are made; proper 
regulation may not occur if insufficient loading is 
provided. Set line voltage to 115 volts (230 volts if 
the 115/230 volt switch is in the 230-volt position). 

5-11. ADJUSTMENTS OF LOW-VOLTAGE 
SUPPLIES. 

5-12. Measure the output of each low- voltage supply, 
and adjust it to the value shown in Table 5-2. Meas- 
urement may be made on any wire bearing the indi- 
cated color code. 



Table 5-2. Low- Voltage Adjustments 



Supply 

(Volts) 


Wire Color Code 


Adjustment 


-12.6 

-100 

+100 

+250 


White/Violet 

Violet 

White/Red 

Red 


-12.6V Adj R488 
-iOOV Adj R471 
¥100V Adj R453 
+250V Adj R432 



5-13. ADJUSTMENTS OF HIGH-VOLTAGE 
SUPPLY. 

a. Connect a Model 11044A 100:1 Voltage Divider 
to the DC probe of a Model 410B Voltmeter. 

b. Set Voltmeter to 3- volt -DC range. 

c. Set the Voltmeter Calibrator for -300 volts DC 
output, and connect divider tip to the output. 

5-1 
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Figure 5-1. Component Locations, Bottom View 
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, ' ■ , ' -'v/'s , . ' ' . ; " 

d. Set the gain adjutJtment of the Model 410B (lo- 
cated at the rear of the instrument) for a reading of 
exactly 3 volts. 

e. Set the Voltmeter to the 30- volt range, and 
measure the high voltage supply. This may be done 
at the junction of R651 and R652. 

f. Set High Voltage Adjust R619 for -2350 volts. 

, g; Recalibrate the Model 41 OB. 

5-14. INTENSITY tlMIT^ 

a. Center a defocused spot on the CRT. (Remove 
horizontal plug-in if’ necessary). 

b. Set INTENSITY to 10 o'clock. 

c. Adjust Intensity Limit R612 until spot is just 
extinguished. 

5-15. ASTIGMATISM ADJUSTMENT. 

) 

a. Center a low- intensity spot on the CRT. 

b. Adjust FCXiUS and ASTIGMATISM for a small, 
round, sharply-focused spot. 



Section V 
Paragraphs 5-14 to 5-17 

5 - 16 . G^EOMETRY ADJUSTMENT. 

a. Set: TRIGGER LEVEL . .AUTO 

SWEEP TIME ...... . 0. 2 MSEC/CM 

Y b. Connect a 400-kHz signal from the Audio Oscil- 
lator to the vertical INPUT of the amplifier plug-in. 

c. Adjust vertical and horizontal controls to obtain 
a pattern 8 cm high. 

d. Adjust Geometry R643 to obtain the straightest 
possible edges on the rectangular pattern. 

5-17. CALIBRATOR ADJUSTMENT. 

a. Connect a 10 VOLT P-P signal from the Volt- 
meter Calibrator to the vertical amplifier INPUT. 

b. Set amplifier SENSITIVITY to 0. 5V/CM, INPUT 
coupling to DC. 

c. Adjust vertical VERNIER for exactly 10 cm 
deflection. , 

d. Disconnect the Voltmeter Calibrator, and con- 
nect the lOV CALIBRATOR output to the amplifier 
INPUT. 

e. Set Cal Adj R494 for exactly 10 cm deflection. 



V ^ . 



Test 



Low 

Voltage 

Supplies 



!■ 



High 

Voltage 

Supply 



Intensity 

limit 



J Astigmar 
tism 



Cali- 

brator 



Table 5- 

External Equip- 
ment Required 



3. Condensed Adjustment Procedure 

wmmmmammmmKmm 

Procedure 



Adjust 



DC Voltmeter 



DC VTVM; 100:1 
Divider; Voltmeter 
Calibrator 



Measure: 

-12. 6v (White/Violet) 

-iOOv (Violet) 

+l'00v (White/Red) 

+2^0v (Red) 

a. Calibrate Divider - Voltmeter 
combination. 

b. Measure -2350v 



I', R488 
R471 
R453 
R432 

R619 for -2350 volts 



None 



a. Center a defocused spot. 

b. Set INTENSITY to 10 o’clock. 



None 



Geometry | Audio Oscillator 



Voltmeter / 
Calibrator 



Center a low- intensity 
spot. 

a. TRIGGER LEVEL: .... AUTO 
SWEEP TIME: . . 0. 2 MSEC/ CM 

b. Connect 400-kHz sine wave to 

vertical INPUT. 

c. Obtain pattern 8 cm high. 

a. SENSITIVITY: . . . . 0.5 V/CM 

b. Apply lOv pk^Dk from Voltmeter 
(calibrator to vertical INPUT. 

c. Adjust vertical VERNIER for 
10 cm deflection., 

d. Connect lOV CALIBRATOR to 
vertical INPUT. 



R612 until spot is just 
extinguished. 



FOCUS and ASTIGMATISM 
for sharp spot. 

R643 for straightest 
edges. 



Cal Adj. R494 for 10 cm 
deflection. 
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Figure 5-2. Component Locations, Top View 
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. Table 5-4. 



SUPPLY SYMPTOM 



+100 



No current limiting 
Q421 not protected 



Troubleshooting the Low-Voltage Supply 



PROBABLE CAUSE OF TROUBLE 



+250 



22 


ok 


ok 


22 


ok 


ok 


0 


ok 


ok 


0 


ok 


ok 


0 


ok 


ok 


0 


ok 


ok 


0 


ok 


ok 


18 


142 


144 


17 


136 


135 


0 


0 


0 


14 


113 


145 


14 


110 


140 


9 


69 


75 


0 


0 


0 


5 


63 


77 


4 


29 


75 


1 


12 


75 


0 


60 


77 



280 

282 

194 

200 

218 

198 

274 

292 

295 

294 
286 

295 
55 
55 

200 

114 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

ok 

344 

335 

0 

342 

327 

184 
0 

185 

167 
163 

168 



Q483 open (B - E short) 

CR425 open 

Q444 open (B - E short) 

Q443 short (B - E - C) 

Q423 open (B - E shoi’t) 

CR426 short 
CR425 short 
Q422 open (removed) 

Q421 open (green lead open) 

CR426 open 

CR445 open (cause Q421 short) 

Q421 short (E - C) 

Q422 short (E - C) 

Q423 short (E - C) 

Q421 open (removed) 

F421 open 

Q442 open (B - E short) 

Q441 open (base disconnected) 

Q481 short (C - E causes Q484 B - E short) 
Q482 short (C - E causes Q484 to fail) 

Q484 open (removed) 

Q482 open (removed) 

Q482 short (B - E) 

Q481 open (base lead open) 

Q483 short (C - E) 

Q484 short (C - E) 

Q461 short (C - E) 

Q462 short (C - E) 

Q464 open (E - B short blows F461 ) 

Q441 short iC - E) 

Q443 open (B - E short) 

Q462 otien (B - E short) 

Q463 short (B - E blows F461) 

Q463 short (C - E) 

+100v removed from -lOOv supply 
Q461 open (base lead open) 

Q461 open (removed) 
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section V 

P^aragraphs 5- 18 to 5-40 

5-18. TROUBLESHOOTINO. 

5-19. LOW-VOLTAGE SUPPLIES. 

5-20, TRANSISTORS. The series regulator tran- 
sistors are located on the fan assembly. Each is 
easily replaced by removing the two screws and ' 
pulling the transistor from its sockets. All other low 
voltage power supply transistors are located on the 
low-voltage circuit board. 

5-21. DC voltages shownonthelow voltage schematic 
diagram were measured, to ground, with Model 1402A 
and 1421 A plug-ins installed. Voltages may vary 
slightly when other plug-ins are used. Correct volt- 
ages for points not marked for voltage are generally 
obvious by being connected (direct or indirectly) to 
a supply output. Transistor base voltage in most cases 
should not measurably differ from emitter voltages 
when measured with respect to ground. Voltage drops 
acrossbreakdowndiodesare indicated on the schematic. 

5-22. EXCESSIVE RIPPLE. The cause of excessive 
120-Hertz ripple on any of Uie supplies can be isolated 
to input filter or regulator circuits by comparing 
ripple voltagesat the rectifier outputs with the values 
given on the schematic. If ripple at these points is 
excessive, check capacitors C421, C422, C441, C461, 
or C481. If ripple is high and is 60 Hz, one of the 
rectifiers is probably open. If normal, the cause is 
most likely low gain in tlie amplifier transistors. 

5-23. FUSES. If the -12. 6, -100, +100, or +250 volts 
supply should be accidentally shorted to ground, tlie 
fuse for that particular supply will blow. This cuts 
off current in the supply and protects the transistors. 

5-24. The -12.6 volt supply is fused, and employs a. 
current limiter, Q483, for protection against brief 
shortings of the output to ground. The supply should 
immediately function normally upon removal of the 
short, provided the fuse has not blown. 

5-25. SPECIFIC TROUBLES. Table 5-4 lists trou- 
bles which may occur in the low voltage supplies and 
the probable cause of each trouble. Voltage measure- 
ments given in the table should be taken with plug-ins 
installed in both compartments. If voltage measure- 
ments not shown in the table are encountered, use the 
voltage substitution procedure below. 

a. Disconnect R468 from the +100 volt supply and 
connect an external, regulated +100 volts to the discon- 
nected end; if the -100 volt supply does not check ok, 
the trouble is in the -100 volt circuit; if the -100 volt 
supply checks ok, reconnect R468andproceed to step b. 

b. Disconnect R450 from the +250 volt supply and 
connect an external, regulated +250 volts to the discon- 
nected end; if the +100 volt supply is not ok, the trouble 
is in the +100 volt circuit. The -12, 6 volt supply will 
also show defective when the + 100 volt supply is defec- 
tive. If the +100 volt supply checks ok, the trouble 
is in the +250 volt supply. 

c. When the defective supply is located, check that 
circuit for defective components, 
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5-26. HIGH VOLTAGE SUPPLY. 

5-27. If one high-voltage supply output is zero but 
other outputs are normal, look for the unlit filament 
of a bad rectifier (V6 02 thruV605). Normal DC volt- 
ages are given on the high voltage schematic. 

5-28. If there isno high- voltage output and none of the 
filaments are lit, observe the waveforms at the col- 
lector of Q603 (blue wire). If an approximately 30-kHz 
20-volt peak-to-peak sine wave appears for short in- 
tervals, the trouble isprobably a defective component 
in the rectifier filter/divider networks. If no wave- 
form appears, use Table 5-5. 

5-29. If the high-voltage output is incorrect and can- 
not be adjusted to the correct value, use Table 5-6. 

5-30. If the -2350 volt supply seems to be operating 
properly, the +5kvpost-acceleratorpotential maybe 
checked by removing the left side instrument cover 
and measuring the 5-kv voltage at the board termina- 
tion of the thick red lead. 

5-31. PERIODIC MAINTENANCE. 

5-32. ELECTRICAL MAINTENANCE. 

5-33. Perform the electrical adjustments once every 
6 months andafter repair or component replacement. 

5-34. MECHANICAL MAINTENANCE. 

5-35. Inspect the air filter at the rear of the instrument 
and clean it before it becomes clogged and restricts 
air flow. To clean the filter, wash it thoroughly in 
warm water and detergent. Dry the filter thoroughly 
before installing it on the instrument. Oil the motor 
(one point) with light machine oil, once every 6 months. 

5-36. INSTRUMENT REPAIR. 

5-37. All components in the Model 140A are identified 
by reference designation in Figures 5- 1 to 5- 5 and 5-8. 
Components mounted on circuit boards are shown in 
the shaded area of the schematic diagrams. Figures 
5-6 and 5-7. Components not shown in the sliaded 
areas are on the front panel or chassisofthe instrument. 

5-38., Figure 6-1 is an exploded- view drawing of the 
Model 140A frame. All parts are identified by de- 
scription and hp part number. 

5 - 39 . MAJOR COMPONENT REPAIR. 

5-40. CRT REMOVAL AND REPLACEMENT. To 
remove the CRT, proceed as follows: 




To prevent personal injury, always wear 
a face mask or goggles and gloves when 
handling the CRT. Handle the CRT carefully. 

a. Remove top cover of instrument. (Top view 
drawing of Model 140A shown on inside of top cover. ) 

b. Disconnect the post-accelerator lead by lifting 
one side of the rubber cap and compressing the spring 
contact until the lead comes free. 

c. Disconnect the clip-on leads from the neck of 
the CRT. 
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Section V 
Paragraphs 5-41 and 5-42 



Table 5-5. Troubleshooting High Voltage Supply » No Voltage 



1. Check Q0O2, L601, and the associate;d transformer primary for dpen circuits or shorts. 
Replace any bad components. 



Procedure / I Indication 



2. Remove the edge-on connector which goes to 
the emitter of Q601 (yellow wire). Connect 
this lead through a 2K resistor to -12.6 volts 
(any White-Violet wire). 

3. Replace edge-on connector, and change y601. Filaments light. 



Conclusion 



Rectifier (V302-V305) Proceed to step 3. 
filaments light. 

Filaments don't light. Proceed to step 4. 



Q601 was bad. 



Filaments don't light. Check biasing circuitry of 

V601. Then check Q601 and 
associated circuitry. 



4. Check T601 and rectifier load circuit for 
opens or shorts. Then lift one lead of C613, 
C614, C615, C616, C617, C621, and turn 
instrument on again. 



Filaments light. 



Put capacitors back one at 
a time until the bad one 
causes filaments to go out. 



Filaments don't light. Trouble probably with 

transformer T601. 



d. Remove the CRT bezel from the front panel of 
the instrument. 

e. Loosen the clamp at the CRT socket. 

f. Remove the socket from the CRT base; pry 
loose carefully. 

g. Place one hand on the CRT face and, with the 
other hand, slide the CRT forward and out of the in- 
strument. 

h. To replace the CRT, reverse the procedure. 

i. Check the trace alignment and geometry adjust- 
ments, Paragraphs 3-7 and 5-16 respectively. 

5-41. FAN REMOVAL AND REPLACEMENT. UseUie 
following procedure for removing and reverse the 
procedure for replacing the cooling fan. 

a. Remove the top and bottom covers of Uie Model 
140A. 

b. Disconnect the white-gray and white- green- gray 
wires from the fan terminals. 

c. Remove all transistor heat sinks from the fan 
assembly and push them out of the way. 

d. Remove tlie four fan mounting nuts on the rear 
panel of tlie instrument. 

e. Lift out the fan assembly. 

5-42. H-V DECK REMOVAL AND REPLACEMENT. 
Most of the components on the high voltage deck can 
be replaced without removing the assembly. Other 
components can be remoyed and replaced by remov- 
ing the deck part way out (without disconnecting wires). 
Refer to Figure 5-3 for mounting screw and wire 
identification; use the following procedure for re- 
moving the high voltage deck. 

a. Remove the left side and top covers. 



SCREW (6) (3) (9>2-4) (0) SCREW 






;I4 pll 



V'’' 



ii 









ijgll ^ ■ 









m 






SCREW (4) (9*7) SCREW 



I40A-AH 



Figure 5-3. High Voltage Rectifier Deck Removal 
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I Section V 

I Paragraphs 5-43 to 5-45 

1 b. Disconnect the 6 wires from the board and re- 

niove the 4 mounting screws; see Figure 5-3 for wire 
and screw identification. 

c. Disconnect the post- accelerator lead from the 
CRT as described in Paragraph 5-40 b. 

d. Push the wires aside, tilt tlie deck away from 
the left side of the instrument and lift it out. 

5-43. SERVICING CIRCUIT BOARD. 

5-44. The Model 140A has three circuit boards of the 
plated- through type. When servicing this type board, 
components can be removed and replaced by applying 
a soldering iron tip to the component connection on 
either side of the board. When removing a component 
with multiple leads, such as potentiometers, move the 
soldering iron tip from lead to lead while applying 
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moderate pressure to the component to lift it from the 
board. Excess solder can be removed by applying 
heat and rotating a wooden toothpick in the hole. 
Hewlett-Packard Service Note M-20D contains ad- 
ditional information on the repair of circuit boards; 

important considerations are as follows: 

} 

a. Do not apply excessive heat. 

b. Apply heat to component leads and remove com- 
ponent with a straight pull away from the board. 

c. Do not force replacement component leads into 
the hole. 

5-45. If the metal conductor lifts from the board, it; 
can be cemented back with a quick- drying acetate 
base cement having good insulating properties. If 
the metal conductor is broken, solder a good conduct- 
ing bare wire to the conductor so it bridges the break. 




Table 5-6, Troubleshooting High-Voltage Supply, Incorrect Voltage 



Procedure 


Effect 


' Conclusion 


1. Remove Nuvistor V601 from its socket. 


Output drops to zero. 

Output remains at an 
incorrect value. 


Proceed to step 2. 
Q601 shorted 


2. Replace V601 in its socket, and lift one 
endofR601. 


Output d.'ops. 

Output remains at an 
incorrect value. 


Trouble probably in the 
resistor divider network 
R611, R619 - R634. 

V601 bad. 
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Figure 5-4. High-Voltage Rectifier Deck, A601 
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Table 5-7. Schematic Diagram Notes 



Conditions for pc Voltage Measurement 

Voltages shown on the schematic diagrams were mea- 
sured, to ground, using a vacuum tube Voltmeter, with a 
Model 1421A and a Model 1402A installed. Voltages shown 
are typical, ±10%. 



Refer to MIL-STD-15-1A for schematic symbols not listed in this table. 



Unless otherwise indicated! 
capacitance in picofarads 
inductance in microhenries 
resistance in ohms 



S' Etched circuit boaixl 



,, = Front panel markii^ 



= Rear panel marking 



= Front 



panel control 



Screwdriver Adjustment 



= Clpckwise end of vari- 
able resistor 



Primary signal path 



Feedback path 



(I 

6 ) 



= Waveform test point 
(with number) 



Common point 
(with letter) 



- Avalanche (zener) diode 



= Tunnel diode 



= Step recovery diode 



Numbers in parentheses indicate wire color using 
resistor color code, e. g. WHT-RED-GRN is (9-2-5). 

0 “ Black 5 - Green 

1 - Brown 6 - Blue 

2 - Red 7 - Violet 

3 - Orange 8 - Gray 

4 - Yellow 9 - White 

P/0 = Part of 

* = Optimum value selected 

at factory, average 
value shown; part may 
' have been omitted. 





Figure 5-6. Low Voltkge Schematic Diagram 
-5-12 '■ 
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REF 

DESIG 


GRID 

LOG 


REF 

DESIG 


GRID 

LOG 


C423 


F-3 


■ Q423 


F-3 


R433 


F-2 


R470 


D-2 


C424 


F-2 


Q442 


D-4 


R434 


F-4 


R471 


D-1 


C442 


E-4' 


;Q443 


.0-3 


R435 


D-4 


R472 


D-2 


C443 




Q444 


E-3 


R443 


E-4 


R482 


C-5 


c4c:^ /; 


Pf,4’V 


Q462 


c-4 


R444 


E-3 


R483 


C-4 






Q463 


C-3 


R445 


E-5 


R484 


c-2 




!kr^‘ 


Q646 


D-3 


. R556 


E-4 


R485 


D-2 


C483 : 


<2 “4'; 


Q482 


B-3 


R447 


E-2 


U486 


c -2 


CR425 F-4 


Q483 


C-3 


R449 


E-3 


R487 


C-2 


CR426 


F-4 


Q484 


C-3 


R450 


E-2 


R480 


B-1 


CR427 


F-3 


Q490 


B-3 


R452 


E-2 


R489 


C-2 


CR428 


B-4 


H423 


B-4 


R463 


E-1 


R490 


C-4 


CR445 


E-4 


R424 


F-4 
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F-4 
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D-3 


R492 


B-4 


CR465 


D-4 
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F-4 
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D-6 
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CR466 C-4 
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D-4 
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CR484 C-2 
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D-3 


R496 
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R430 


F-2 
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D-2 


V441 


E-3 


CR491 ] 


B-2 


R431 . 


F-2 


R469 


D-2 


V461 


D-3 


Q422 1 


E-3 


R432 


E-1 
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Figure 5-8. Component IdehHfication Low-Voltage Board 
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Section V 
Figure 5-9 



VERTICAL 

PLUG-IN 

JACK 



J2 

HORIZONTAL 

PLUG-IN 

JACK 






N.C. 



2> 



WHT-RED 



■HOOV 



UNBLANKING GATE TQ HVPS 

WHT-RED 



WMT-ORN 



WHT-ORN 



WHT-YEL-GRN 



5> 



WHT-YEL-BLU 



^TO J2 
PIN 16 



FROM R422A ( >F2S0V SHUNT) FROMR422B-M- ^ — - 

DUAL TRACE SYNC 

FROM SWEEP PLUG IN WHT- RED- BLU 

TO I BEAM riNDEO l S60E ^ WnT-OAN-BLU ^, 



VIO 



-lOOV 



VIO 



WHT-ORN-VIO 



8> 



WHT- VIO -GY 



9> 



RED 



SHORTED TO PINS 6 IN PLUG-INS 
--W-I2.6V GROUND RETURN W- 
— ^ +250V -W; 



WHT-ORN-VIO 



WHT-VIO-GY 



RED, 




I2> 



WHT 



I3> 



BRN 



-►03 (TO CRT DEFLECTION PLATES) Dl 
W- 6.3VAC FR0MT40MI4) -►- 



6RN 



<12 



BRN 



<13 



»4> 



WHT- BRN 



-►6.3 VAC FROM T40I (15) 



WHT-BRN 



<•4 



I5> 



WHT-YEL 



-►CHOPPED BLANKING TO HVPS 



N.C.- 



■<15 



16^ 



TO J2 

WHT-RED -BLU ^ 



TO JI 

PIN 4 \ WKT-YEL-GRN 



<16 



I7> 



WHT-RED-ORN 



ie> 



WHT-BLK 



SHORTED TO PINS 18 IN PLUG-INS 
► SIGNAL GROUND < 



WHT-RED-ORN 






WHT-BLK 



<10 



I9> 



WHT-ORN-GRN 



M- IV CAL FROM R495/R496 



WHT-ORN-GRN 



<19 



20 > 



N.C. 



N.C. 



-<20 



/■ 



2I> 



WHT-VIO 



M 12.6 V-M 



WHT-VIO 



<21 




I40A-C-29 



Figure 5-9. Plug-In Jack Connections 
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P 







Part 


Part Number 


Quantity 


1. Frame Assembly 


5060-0736 


2 


2. Front Panel 


00140-00204 


1 


3. Side Handle Assembly 


5060-0763 ‘ 


2 


4. Handle Retainer 


5060-0765 


2 


S. Foot Assembly 


5060-0767 


5 


6. Tilt Stand 


1490-0030 


1 


7. Plastic Trim 


6980-0004 


2 


8. Rack Mount Kit 


5060-0777 


1 


9. Side Cover 


5000-0747 


2 


10. Top Cover Assembly 


5060-0740 


1 


11. Bottom Cover Assembly 


00140-04402 


1 

1 


12. Rear Panel 


00140-00202 


1 


13. Top Panel Support 


00140-24701 


1 


14. Bottom Panel Support 


00140-24702 

1 ^ J 


' 'V 



Figure 6-1. Cabinet Parts, Exploded View 
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SECTIOIM VI 
IIEPLACEABLE PARTS 



SectionVI 
Paragraph 6-1 to 6-7 



6-1. INTRODUCTION. 

6-2,. This section contains iriformation for ordering 
repjlaceable parts for the instrument. Table 6-2 lists 
the parts in alpha-numerical order of their reference 
designations and provides the following information for 
each itpnv:’ . 

a. hp Part number. 

b. Total ,«{uahtity (TQ) used in instrument; given only 
fixst time a part number, is listed. 

\:. Desbription of pabt; see Table ,6-1 for list of 
reference designators and abbreviations. 

d. 'Typical manufacturer of part in a five- digit cod^,. 
except xpr Hewlett-Packard Company; see cddelistof 
manufaaurers, Table 6-3, for name. 

e. Manufacturer's part number. , ^ 

6-3., Part.^not identif/ied by a reference designatibn 
are' listed /at the end of Table 6-2, under miscellaneous. 
Cabinet parts ajid the rack- mounting kit for the instru- 
ment are show nMn Figure 8-1 and are identified by 
jj.art n^niber. \ 



6-4. ORDERING INFORMATION. 

■ . : /' ' 

/ ‘ 

6-5. To order a replacement parts from the Hewlett- 
Packartl Company, address theorder pr iquiry to the 
nearest Hewlett-Packard Sales/Service Office (list in. 
roar of manual) and supply the following infprmation: 



a. hp Part number of item(s). 



i ' 



b. Pviodel number and eight-digit serial number of 

instrument. ; ^ 

’> / / > 

6-6. To order a part not listed in the, table, provide 
the following information: / 

a. Model number and eight- digit serial number of 

instrument. \ ' ' , 

b. Description of part including flection and location. 

/' 

6-7. To order a part from a, manufacturer other than 
the Hewlett-Packard Company, provide the complete 
part description and the manufacturer's part number 
from the table. . ' . 



Table 6-1. List of Reference Designato;:s and Abbreviations 



REFERENCE DE.'i!iCiNATORS 



A 


'■ assembly 


E 


- miH(5 oJiiMitronic.p^ 


MP 


"• mechaaicrU part ' : 


TB 


- terminal board 


B 


' = motor \ 


F ■■■ 




p 


•■= • plug. 


TP 


= test point 


C 


= capacitor \ 


FL 


filter ■ 


Q 


-• tranHistor 




^ ■ vacuum tube, neon 


CP 


= coupling '\ 


.1 


- jack ; ; 


R 


- reBistor 




bulb, photocell, etc. 


C!R 


s diode 


K 


“ relay ' / 


RT 


thermifelur 


w 


- , cable 


DL 


-■= delay lino ' 


L 


incUictor ' 


S 


- switch. 


X 


- socket 


DS 


device Klgnalinif (lamp) 


. M 


• meter 


' T 


transjj’ormer . 


7y 


crystal 



ABBREVIATIONS 



A “• 

A. P.C = 
AMPL 

B. F.O. = 
BE CU * 
BH 

BP 

BBS 

BWO = 

CCW 
CER 
CMO 
COEF « 
COM 

COMP » 
CON?I 
CP , = 

CRT , 

cw ' « 

DEPC = 
■ DR 

ELEC7!/'= 

ENCm'^ 



GE 



amperQS 

automatic, frequency control GL 

amplifier ' GRD 

, , H' 

beat frequency oscillator RFY 

berylllupi copper / / , uq 

binder head ' j . 

bandpass ' ' ^ ■; 

brass (’ ■’ j .‘V; ■ -1®;* 

backward wqVe o/jCi'llliltor IF 

IMPG ^.Impregnated 



= gerinanium 

gla.ss' "- ■' 'V 

= g round (od) 

a henries 
m jf^exasonail, 
m Inercury / 

H Hewlett-Packard 
li- . ^h'QurCe),-: 
intermedlqtd freq 



N/C ~ , ■normally, closed 

NR, . "■ ' hebn 

NI hL - nickel plate 

N/O = normally open 

NPO » . negative pp(?l,tlV,e zero 
, (zero temperidbro , 

coefficient) ' 

NRFR, , not recommended for 

■ K field; replacement 

NSR ' - ' not flepiiratoly 

replaceable' ' ' ' ’ 



RMO -• rack mount only 
RMS root-mean-square 



S-B 
SCR 
/ SE 



EXT 



P 

PH = 

nLH;',','= 

pxD i' ; = 

j,' I , 

OlldirfO 



countei^olockw^se 
\ceramlc ( ; ; 
kpablnet mount pniy 
coefficient 
common i 
composition ^ 
connpc.tpr , \'<l, 
cadmium plai,te j/ 
cathode-ray, 'tube 
ciock\yik'ei I 

deposited carbon > 

drive ; j ;; 

'.elept.roi'f^tic,';'';'; ,■ 

encai)8dlated , 
,extelrp,a} : 

I/,','';’'/",.’' ' 

laradS:;::,,, , ' , 

flat head 
flhistpr head ; 

vh'xeld,'; . 



INCD Incandescent 
INCL , = Ihcludefs) '' 
INS ' “ ihsulatlon(cd) 
INT =i Internal ' 



1.'.^ 



K 



= kilo t 1000 



LIN = linear t^per ' , 

LK WASH7. lock washer 
LOG ' * ' j logarithmic. taper, 
LPP ’;)i'(;’^ldWpas, 8 :fiU^ 

M = mini ■» 10-3 

MEG » meg =10® 

METPLM f metal film 
MFR = inanpfacturer 

MIN AT = difmature; , 

, MOM = momentary'* 

' vITG'. « mounting ' . 

MX;,!' ■■ 

N ' ■ = nain0,':(lO-®) 



'.v; 



.. v'V 






(pBD, ,iV,V;r- .dfdor by description 
■„bH ■ oval Ijp^ad 

OX ■ y dxlae 

P =.-.peak 

PC . , printed circuit 

, ' FF;, ,.f=’:.''plcofarads » ,v 

V'V/ ,10*12’ farads 
PH BFll? = phosphor, Ijronze ' 
,,;PHL/'-.' = ..Phillips , '* 

PiV = peak Inverse v,olta<Je 
.= ) rtdf ' ■ ’ 

P’OLYi' *i '.,pu[y 8 iyrene 
PdRC ,7'pbrcelaln 
POS ■ » poplUoh(s)fi " . 

POT = pot^tiomeier , 

Pip = peak-to-peais ; ■ 

■■■,Pt'.^ point , 

;;RECT 'y,'. rectifier 7 

• RF » yadlc frequency 

,:rh = round’ ,ha^ 



i slow -blow 
: .;s(.‘.i‘ew 
= selenium 

(SECT = sec,tlon,(s) ’ 

. SEMICON = semiconductor'', 
SI ,' (. ' " silicon 

SIL = silver , 

SL = slide 
SPL = .special 
SST » Stainless stqel 

SR,.. = split, ling 

''.it!':' - steel 



TA * ^tantalum 
TD ' time delay 

TGL = toggle 
TI = tltahlupa 
TOL “ tolerancp 
TRllM = trimmer, 

TW'!' * traveling wave tube ' 

U . micros 167 ® 

VAR variable 

VDCW » de vveirking volts . 



'W: 



= with, 

=. watts , , 

WW wirewouhd :■ 

W/P;- '..y ■:!: without . : 



v,';. 



)•?; 



0163^-2 






. MV 












■7-r V 



■■•K.7 iv, 



; 'I , 



'"'7 a i! 



•cl'' 



-1 ■ 7 ‘ 

I’,'; 






' I ' ‘i . 

■ 7 ' 7 
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Table 6-2, Replaceable Paria ‘ 



■V 



lb,. ' I 



«-2 



•v’. - .-V. 






Ref 

Desig 


hp Part No. 


RS 


TQ 


Description 

V ■ (See Table' 6-1. ) 


Mfr 


Mfr Part No. 


A401 


00140-66504 




1 


A: low voltage supply board i ! 


hp 


' 


A402 


2100-1589 




1 


A: r var type v, 3 sect 7k, 3k, 5k ohms 20% 
A: r type v 2 sects 1. 5k 30% (each) 


bp 




A403 


2100-1588 




■vl 


hp 




A601 


00140-60402 




1 


A: high voltage, rectifier deck 


hp 


r 


A602 ’ 


00140-66505 




1 


A: high voltage regulator board 
B: fan 


hp 




B401 


3160-0056 




1 


hp 




C420 


0 ■ 

0150-0052 




4 


C: fxd cer 0..05 Mf 20%) 400vdcw 


,) 

56289 


33C17A 


C421 


0180-0147 




1 


C: fxd elect 150 /if -10 +50% ?50vdcw 


00853 


PLI 


C422 ) 


0180-0012 




1 


C: fxd elect 2 x 20 /if 450vdcw i 


5G289 


D32440 


C423 


0160-0168 




5 


C: fxd my 0. 1 /if l6% 


' hp ' 




C424 


0160-0168 






C: fxd my 0.1 /if 10% 


hp 




C425 - 
G439 > 








Not assigned 






C440 


0150-0052 


’ 




C: fxd cer 0.05 /if 20% 400vdcw 


56289 


33C17A 


C441 


0180^0214 




2 


C: fxd elect 275 /if -10 +50% 200vdcw 


56289 


30D208G006DF4 


C442 


0160-0168 






G: fxd my 0. 1 /if 10%) 200vdcw 


hp , 

/' 

56289 


• 


C443 


0180-0100 




2 


G:’fxd elect 4. 7 /if 10% 35vdcw 


150D475X9035B2 


C444 - 
C459 


0150-0052 






Not assif^ed 




'■ 


C460 






G: fxd cer 0.05 /if 20% 400vttcw 


56289 


33C17A 


C461 


0180-0214 






C: fxd elect 275 /if -10 +50% 200vdcw 


56289 


30D208G006DF4 

\ 


, C462 


0180-0093 


■' ' 




G: fxd elect 20 juf 150vdcw 


56289 


D33193 \ 


C463 


0160-0168 






G : fxd my 0. 1 /if 10% 


hp 




C464 


0180-0100 






G: fxd elect 4. 7 /if 10% 35vdcw 


56289 


150D475X9035B2 


C465 

C466- 


0160-2257 




1 


G: fxd cer 10 pf 5% 500 vdcw 


72982 


301 -000- COHO- lOGJ 


C467 


, , 






Not assigned 






C468 
C469 - 


0180-0093 




1 


G: fxd elect 20 /if 150vdcw 


56289 


D33193 


C480 { 


1 

i 

0180-0213 






Not assigned 






C481 




1 


C: fxd elect 5000 /if 25vdcw 


’ 00853 


PLI 


C482 


O16O-O207 




1 


C : fxd my O.'Ol /if 5% 200vdcw 


hp 


C483 
C484 - 


0180-0097 




1 


G: fxd elect 47 /if 10% 35vdcw 


56289 


150D476X9035S 


C600 


0150-0052 






Not assigned 






C601 






C: fxd cer 0. 05 /if 20% 400vdcw 


56289 


33ri7A % 


C602 


0180-0138 




1 


G: fxd elect 100 /if -10 +100% 40vdcw 


56289 


D36254 


C603 

C604;- 


0160-0168 


' 




G: fxd my 0. 1 /if 10%) 200vdcw 


hp 




C609' 








Not assigned 






C610 


0160-0151 




6 


G: fxd cer 4700 pf „-80 +20% 400vdcw 


71590 


DA172Z097CB 


C611 


0150-0036 






G: fxd cer 470pf 20% 6kv 


91418 


S6KV470 20Z 


C612 , 


0150r0036 




* 


Grfxdcer 470pf 20% 6kv , ■ 


91418 


S6KV470 20Z 


C613 


i 0160-0151 






G : fxd cer 4700 pf -80 +20% 4000vdcw 


71590 


DA172-097CB 


C^14 


■ 0160-615 i 






G: fxd cer 4700 pf -80 +20% 4000vdcw 


71590 


DA172-097CB ; 


C615 


0160-0151 






G: fxd cer 4700 pf -80 +20% 4000vdcw 


71590 


DA172-097CB 


C6161; . 


0160-0907 




2 


G: fxd cer 0. 01 /if -80 +20% 5000vdcw 


hp 


■ ■■ ‘ ‘ v,'..’ 


b C617 - 








' i'-. ' ' ' . 

V f ■ ' 


■/I • 


M 'mV* *1 


C620 








Not assigned 






VG621 


0160-0151 






G: fxd cer 470,0 pf -80 +20% 4000vdcw 


71590 


DA172-097CB 


C622 


0160-0151 






G: fxd cer 4700 pf -80 +20% 4000vdcw 


71590 


DA172-097CB 


C623 . 

iC. 

it. 


0180-0907 


1 




G: fxd cer 0. 01 /if -80 +20% 5000vdcw 

1 , \ ' 


hp 
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Ref 

Desig 


lip Part No. 


CR421 


1901-0028 


CR422 


1901-0028 


CR423 


1901-0028 


CR424 


1901-0028 


CR425 


1910-0015 


CR426 


1902-0034 


CR427 


1901-0096 


CR428 


1902-3402 


CR429- 


i 


CR440 




CR441 


1901-0028 


CR442 


1901-0028 


CR443 


1901-0028 


CR444 


1901-0028 


CR445 


1902-3385 


CR446 


1901-0026 


CR447 - 




CR460 


■ 


CR461 


1901-0028 


CR462 


1901-0028 


CR463 


(1 

1901-0028 


CR464 


1901-0028 


CR465 


1902-3385 


CR466 


1901-0026 


CR467 - 




CR480 


■ 

1 

1 


CR481 


1901-0032 


CR482 


1901-0032 


CR483 


1901-0025 


CR484 


1910-0015 


CR485 - 




CR489 

> 




CR490 


1912-0006 


CR491 


1902-0064 


CR492 - 




CR601 




CR602 


1901-04P'; 


CR603 


1901-0487 


PS401 


1450-0048 


F401 


2110-0014 




2110-0006 


F402 - 




F420 




F421 


2110-0004 


F422 - 


' 


F440 




F441 


2110-0033 


F442 - 




F460 




F461 


2110-0012 



Table 6-2. Replaceable Parts (Cont’d) 

""^Description 
(See Table 6-1. ) ' 



Mfr Part No. 



2 CR: si 
CR: si 
CR: si 
CR: si 

3 CR: ge 

1 CR: 5.8 V 10% 400mw 
3 CR: si 

1 CR: avalanche 80. 6 v 

, Not assigned 

CR: si 
CR: si 
CR: si 
CR: si 

2 CR: si,69.8 V 5% 

CR: si 

') 

Not assigned 
CR: si 
CR: si 

/ 

CR: si 
CR: pi 

CR: si 69.8 v 5% 

CR: si • . 

Not assigned 

2 CR: rectifier si 15 amp 
CR: rectifier si 15 amp 
1 CR: si 

CR: ge 

Not assigned 

1 CR: ge 

1 CR: si 

Not assigned 

2 CR: si 

CR: si 

1 DS: neon 

1 F: cartridge 4 amp 125v slow 

1 F: cartridge ; amp 125v slow 

Not assigned 

1 F: cartridge 1/4 amp 250v 

/ ' . i 

Not assigned ' 

/ ■ ' . ' '■ 

1 F: 0. 75 amp 250v 
'' Not assigned 

1 F: cartridge 1/2 amp 250v 



04713 

04713 

hp 

hP 



71400 

71400 



1N3209 

1N3209 



03508 1N371 8 Special 

hp 



MDXZ4 

MDL2 



75915 AG-CAT J 312J250 

79515 FO2GR750A 
75915 312500 



01638-4 
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Model 140A 



s (Cont'd) 



Ml'r I iVTfr Part No. 



75915 312003 



hp 

hp 



hp ' . 

83330 221B 

83330 221B 

78526 HZ9897 

hp ' . 

lip 

07263 2N708 

hp 



•iP 

04713 SM8158 

03508 4JX16A1014 

03508 4JX16A1014 



hp 

04713 SM8158 

03508 4.TX16A1014 

03508 4JX16A1014 



2N3053 



4JX16A1014 



hp 



hp 

hp 

01121 EB 33ni 



01121 EB 1041 
35434 CHElO-2400 



hp 

hp 




01638-4 



lip 

02735 

hp 

03508 





Model 140A 



Tal?le 6>2. Replaceable Parts (Cont'd) 
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Table 6-2 



Ref 

Desig 


hp Part No. 


RS 


TQ 


Description 
(See Table 6-1. ) 


R428 

R4i29 


0757-0401 

0757-0465 


\ 


2 


■ ( 

R:,./xd metflm 100 ohms 1% l/8w 
R: fxd metflm 100k ohms 1% l/8w 


R430 


0757-0273 




2 


R: f?:d metflm 3. 01k ohms 1% l/8w 


R431 


0757-0370 




1 


R: fxd metflm 49.9k ohms 1% l/2w 


R432 


2100-1589 




1 


NSR:p/oA402 


R433 


0757-0367 




1 


R: fxd metflm 100k ohms 1% l/2w 


R434 


0761-0006 




1 


R: fxd metflm 10k ohms 5% Iw 


R435 


0757-CS38 




1 


R: fxd metflm Ik ohins 1% l/4w 



Mi’.r Part No. 



R436 

R440 

R441 

R442 

R443 

R444 

R445 

R446 

R447 

R448 

R449 

R450 

R451 

R452 

R453 

R454 

R455 

R460 

R461 

R462 

R463 

R464 

R465 

R466 

R467 

R468 

,R469 

R470 

R471 

R472 

R473 

R480 

R481 

R482, 

R483 

R484 

R485 

R486 

R487 

R488' 

R489 

R490 

R491 



0687-5631 

0811-2030 

0757-0769 

0757-0726 

0757-0280 

0757^0399 

0757-0438 

0757-0764 

0757-0779 



0757-0193 

2100-1589 

0757-0852 



0687-5631 

0811-2030 

0757-0726 

0757-0280 

0757-0769 

0757-0399 

0757-0438 

0757-0769 

0757-0764 

0757-0825 

2100-1589 

0757-0190 



0687-2221 

0757-0768 

0811-1746 

0757-0388 

0757-0190 

0757-0480 

0757-0273 

2100-1588 

0757-0846 

0811-1746 

0757-0421 



Not assigned 

R; fxd comp 56k dhms 10% l/2w 
R': fxd ww 14 ohms 5% lOw 
R: fxd metflm 51. Ik ohms 1% l/4w 
R; fxd metflm 511 ohms 1% l/4w 
R: fxd metflm Ik ohms 1% l/8w 

R: fxd metflm 82. 5 ohms 1% l/8w 
R: fxd metflm 5. Ilk ohms 1% l/8w 
Not assigned 

R: fxd metflm 33. 2k ohms 1% l/4w 
R: fxd metflm 150k ohms 1% l/4w 

' I " , ’ 

Not aissigned 

R: fxd metflm 3320 ohms 1% l/2w 
NSR: p/o A402 

R: fxd metflm 47. 5k ohms 1% l/2w 

Not assigned 

’\ ' 

Rr. fxd comp 56k ohms 10% l/2w 
R; fxd ww 14 6hms 5% lOw „ ' 

R: fxd metflm 511 ohms 1% l/8w 
R: fxd metflm Ik ohms 1% l/8w ' 
R: fxd metflm 51. Ik ohms 1% l/4w 

R: fxd metflm 82. 5 ohms 1% l/8w 
R: fxd metflm 5. Ilk ohms 1% l/8w 
R: fxd metflm 51. Ik ohms 1% l/4w 
R: fxd metflm 33,2k ohms 1% l/4w 
R: fxd metflm 2. 21k ohms 1% l/2w 

NSR: p/o A402 

R: fxd metflm 20k ohms 1% l/2w 
Not assigned 

R; fxd comp 2200 ohms 10% l/2w 

R: fxd metflm 47.5k ohms 1% l/4w 
R: fxd .ww b. 36 ohms 5%'2w 
R: fxd metflm 30. 1 ohms 1% l/8w 
R: fxd metflm 20k ohms 1% l/2w 
R: fxd metflm 432k ohms 1% l/8w 

R: fxd metflm 3. 01k ohms 1% l/8w 
NSR: p/o A403 

R: fxd metflm 22. Ik ohms 1% l/2w 
R: fxdww 0. 36 ohms 5% 2w 
R: fxd metflm 825 ohms 1% l/8w , 



01121 

hp 

hp . 

hp 

hp 



01121 

hp 

hp 

hp 

hp 



hn 

81483 



EB 5631 



EB 5631 



01121 EB 2221 



BWH 



hp 

81483 

hp 



BWH 



01638-4 
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Table 6-2. Replaceable Parts (Cont'd) 



Ref 

Desig 


hp Part No. 


>RS 

i' 


TQ 


Description 
, (See Table 6-1. ) 


Mfr 


Mfr Part No. 


R492 


- 0757-0428 




1 


R: fxd metfim 1.62k ohms 1% l/8w 


hp 




R493 


0757-0844 




1 


R: fxd metflm 16. 2k ohms 1% l/2w 


hp 




R494 


2100-1588 






NSR: p/o A403 . 






R495 


0698-3555 




1 


R: fxd metfim 4. 43k ohms 1/2% 1/2 w 


hp 




R496 


0698-3554 




1 


R: fxd metfim 493 ohms 1/2% 1/2 w 


hp, 




R497 - 








. 




' 


R600 






« 


Not assigned 






R601 


0757-0401 






R: fxd metfim 100 ohms 1% l/8w 


hp 




R602 


/0757-0481 




1 


R: fxd metfim 475k ohms 1% l/8w 


hp 




R603 


0757-0411 




1 


R: fxd metfim 332 ohms 1% l/8w 


hp 




R604 - 














R609 








Not assigned 






R610 


0683-2245 




1 


R: fxd comp 220k ohms 5% l/4w 


01121 


EB 2245 


R611 


0683-1535 




1 


R: fxd comp 15k ohms 5% l/2w 


01121 


EB 1535 


R612 


2100-0096 




2 


R: var comp 1 megohm 30% lin l/5w 


hp 




R613 


0757-0280 




‘ 


R: fxd metfim 100 ohms 1% l/8w 


hp 




R614 


2100-0756 




1 


R: var comp 1.5 megohm 


hp 




R615 


0836-0003 




1 


R: fxd depc 29 megohms 10% Iw 


77764 


Type BBF 


R616 


0757-0344 




2 


R: fxd metfim 1.00 megohms 1% i’/4w 


hp 




R617 


0757-0449 




1 


R; fxd metfim 20k ohms 1% l/8w 


hp 


■' 


R618 


0757-0768 




2 


R: fxd metfim 47. 5k ohms 1% l/4w 


hp 




R619 


2100-0096 






R: var comp 1 megohm 30% lin l/5w 


hp 




R620 


0727-0845 




3 


R: fxd car flm 1.78 megohms 1% l/2w 


hp 




R621 


0727-0845 






R: fxd car flm 1.78 megohms 1% l/2w 


hp 




R622 


0757-0768 






R: fxd metfim 47. 5k ohms 1% l/4w 


hp 




R623 








Not assigned 




■ 


R624 


0687-2241 




1 


R: fxd comp 220k ohms 10% l/2w 


01121 


EB 2241 


R625 


' 0727-0845 






R: fxd car flm 1.78 megohms 1% l/2w 


hp 




R626 


2100-0374 




, i 


R: var comp 5 megohms 30%, lin 0. 5w 


hp 




R627. 


0698-3553 




8 


R: fxd car flm 2.49 megohms 1% l/2w 


hp 




R628 


0698-3553 






R: fxd car flm 2.49 megohms 1% l/2w 


hp 




R629 


0698-3553 






R: fxd car flm 2.49 megohms 1% l/2w 


hp 




R630 


0698-3553 






R: fxd car flm 2.49 megohms 1% l/2w 


hp 


> 


/R631 


0698-3553 






R: fxd car flm 2. 49 megohms 1% l/2w 


hp 




'R632 


0698-3553 






R: fxd car flm 2.49 megohms 1% l/2w , 


hp 




R633 


0698-3553 


! 




R: fxd car flm 2.49 megohms 1% l/2w 


hp 




R634 


0698-3553 






Ri fxd car flm 2. 49 megohms l% l/2w , 


hp 




R635 - 








' . . . ■ 






R640 








Not assigned 






R641 


. 2100-0212 




1 


R: va)’ comp 100k ohms 10% lin 2w 


hp 




R642 ^ 


0757-0454 




1 


R: fxd n;etfim 33.2k ohms 1% l/8w 


hp 




R643 


2100-0095 




1 


R: var comp 100k phW 30% lin l/5w 


hp 




1^644 


0757-0772 




1 


R: fxd metfim 68. Ik ohms 1% l/4w 


hp 




R645 


0757-0437 




1 


R: fxd metfim 4.75k ohms 1% l/8w 


hp 




R646 - 












• 


R649 


' 






' Not ast^igned 


. 




R650A/B 


2100-0445 




, ■ 1 


R: var comp 2 x 2k ohms 30% lin 


hp 




R651 


0757-0452 




1 


li: fxd metfim 27. 4k ohms 1% l/8w , 


hp 


- 


R652 


0757-0465 






R: fxd metfim 100k ohms 1% l/8w 


hp 




R653 


0757-0344 






R: fxd metfim 1.00 megohms 1% l/4w 


hp 




S401 


3101-0030 




■ , 1 


S: wafer 


hp 




S402 


3101-0033 




! :V 1 


S: slide ; 


hp ^ 




S403 


3103-0009 




1 


S; wafer 


hp 




, S404 - 














S600 






V 


Not assigned 

• ' ' i 




i. , ’ • ’ ■ 
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hp Pa rt No. RS I TQ 



Table 6-2. Replaceable Parts (ConPd) 



Description 
(See Table 6-1. ) 



T600 

T601 

V441 
V442 - 
V460 
V461 
V462 - 
V600 

V601 

V602 

V603 

V604 

V605 

V606 
V607 - 
V609 
V610 

W401 

XV601 



3101-0011 

3101-0048 

9100-0184 



00140-86001 

1940-0013 

1940-0013 



1921-0013 

1920-0001 

1920-0001 

1920-0001 

1920-0001 

2140-0008 



5083-0652 

8120-0078 

1200-0086 



120A-20A 

175A-91 

0360-0362 

0370-0084 

0510-0123 

0905-0050 

1200-0037 

1200-0043 

1200-0060 

1200-0063 

1200-0085 

1200-0088 

1251-0207 

1520-0042 

2950-0034 

4320-0007 

5000-0408 

5040-0400 

5040-0401 

5040-0402 



S: slide 
1 S: wafer 

1 T: power 

Not assigned 
1 T: high voltage 

V: reference 82.0 +1. Ov 

Not assigned 
V: reference 82. 0 +1. Ov 

Not assigned 

V; 6CW4 
V: 5642 
V: 5642 
V: 5642 
V: 5642 , 

V: neon NE2 

Not assigned 
V: cathode ray 

W: power 7J5FTJ 

XV: nuvistor 5 pin 



MISCELLANEOUS 

Bezel: crt 

Spring: crt contact 

Strip: diode terminal 

Knob: intensity and focus w/arrow 

Clamp: pilot light 
Gasket: felt 
Socket: crt 

Insulator: anodized aluminum 
Pin: crt socket 

Clip: transistor 
Cover: crt socket 
Insulator: anodized aluminum 
Connector: edge-on, 1/16*' 

Mount: vibration 

Nut: hex, 11/16** 

Extrusion: rubber 
Bracket: coil 
Support: cap 
Support: cap 
Mount: transformer 



I 







Mfr 

. ■ ii 


Mfr Part No. 


hp 




hp 




hp 


• 


hp 




74276 


Z82R7 


74276 


Z82R7 


86684 


. 

6CW4 


93332 


5642 


93332 


5642 


93332 


5642 


93332 


5642 


24455 


NE2 


hp 




70903 


KH4147 


71785 


133-75-11-026 


hp 




hp 




71785 


Type 6-170 


hp 




78553 


C12008-014-4 


85471 


OBDS 


72825 


97097 


76530 


294457 


72825 


9553 


hp 




72825 


9109-1 


76530 


293201 


00779 


42587-5 


hp 




hp 




hp 




hp 




hp 


// 


hp 




hp 




. ■ , /; 


( 



















Ref 

Dosin 



hp Part No. RS TQ 



Description 
(See Table 6- 1. ) 



5040 

5040 

5040 

5060 

7123 

8159 

001,40 

00140 

00140 

00140 

00140 - 

00140 - 



•0421 

•0440 

•0466 

•0428 

0092 

0001 

00601 

00102 

00103 

00104 
00106 
01201 



00140-01202 

00140-01206 

00140-01208 

00140-01209 

00140-01210 



00140 

00140 

00140 

00140 

00140 



24703 

44701 

44702 
60601 
61606 



00140-61607 



Insulator: potentiometer 
Cover: ert socket access 
Retainer: ert shield 
Filter: air 
Lable: ert shield 
Lead: electrical ert anode 
Shield: plug-in 
Deck: vertical 
Gusset: center 
Gusset: side 
Deck: main 
Bracket: latch 

Bracket: diode 
Bracket: fan 
Bracket: panel 
Bracket: gusset 
Bracket: transistor 

Support: panel bra,cket 
Spacer: cable 
Spacer: cable 
Shield: ert 
Cable: high voltage 

Cable: power 






















:) 
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Table 6-3. Code List of Manufacturers 




'I'he foUowuiR code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the 
supplements Used appear at the bottom of each page. Alph.ibetical codes have been arbitrarily assigned to 
suppliers not appearini^ in the H4 Handliooks. 



Code 

No. Manufcitturer 



0)He 

Address No. Manufacturer 



00000 

00136 

00144 

mis,, 

00287 

00334 

00348 

00373 

30666 

)0779 

00781 

00815 



U. S. A. Coiniiioii Any supplini of U. S. 

McCoy Rleclionics MounI Holly Spniius, Pn. 

ADC Products Inc. Minneapolis, Minn 
Subsidiary of MaKnehc Controls Co 



sagi' tiecifonics I'oip 
Ccnico Inc, 

Huiiiidini 

Miciotion Co. , Inc. 

Gdflock Inc. , 

ElecUonicH Pniducls Oiv 
Aciovox Coi(). 

Amp. Inc. 

Airciaft Radio Corn. 
Nofthcin EnRineoiiDH 



Hochnslof, N. Y. 
Dnniolson, Conn. 
Colton, Calil. 
Vnlloy Slreaiii. N, Y. 



00853 Sanjiamo F. leclric Co. 




00866 

00891 

00929 

01002 

01009 
01121 
01255 
' 01281 
01295 

01349 

01589 

01930 

01961 

02114 

02286 

02660 

02735 

027 /1 

,027 77 
03508 
03705 
03797 
0387/ 
038B8 
03954 

04009 

/04013 

04222 

04354 

04404 

04651 

04713 

04732 

04773 
04796 
0481 1 
04870 
05006 

05277 

05347 

05397 

05593 

05616 



Goe EnRinecMfiH Co. 

Carl E. Holnios Coip, 

Miciolab Inc, 

General Electric Co' 

Capacitor Dept 
Alden Products Co. 

Alien Bradley Co. 

Litton Industries, Inc, 
i KW Somiconductois, Inc. 

Texas Instiuinents, Inc. , 
Transistor Products Div. 

The Alhancp Mlg. Co. 

P'^cilic Relays, Inc. 

ArnuMock Corp. 

Pulse EngirieerioK Co. 
Ferroxcube Gorp. ol Ani«nca 
Colo Rubber and Plastics Inc. 
AmpheriohOotg Electronics Cutp 



Caiiideii, N. J. 
New Bedford, Mass 
ilariishiirfi, Pa. 
Bnonloii, N. J. 
aboiatorios, |nc. 

Builinglon, Win. 
Ptekens Oiv. 

Pickens, S.C. 
Los Angeles, Calif. 
Los Angeles, Calif. 
Livingston. N. J. 



Radio, Corp. ol Amenta, Semiconductor 



Gainsville, I'lo 
Brockton. Mass. 
Milwaukee, Wis, 
Beverly Hills, Calif. 
Lawndale, Calif. 

OaPas, Texas 
Alliance, Ohio 
Van.Ntiys, Calil. 
Rorklord, III. 
Santa Clara, Calil, 
Saugorlius, N.Y, 
Sunnyvale, Calil. 
Chicago, III. 



and Materials Div. 
Vocaline Co. of Aiiienca, 



Hopkins Engmoerliig Co. 

G. E. Seiniconductoi Prod. 

Apex Machine & Tool Co. 
Eldcina Corp. 

Transilron Electric Corp.' 
"Pyroliliii Resistor Co, . Inc 
Singer Co. , Diehl Div. 

Finrierne Plant 

Allow, Hart and Hugeinan Elect 



Soiiieiville, N. J. 
(nc. 

Old Saybiook, Conn. 
San Fernando, Calif. 
Dept. Syracuse, N. Y. 

Dayton, Ohio 
Compton, Calil. 
Wakelield, Mass. 
Cedar Knolls. N, J, 



Suiiieivillfl, N. J. 
Co. 

Ilililloid, Conn. 

Taurus Corp. > Laniberlvllle, N, J, 

Hi-Q Division of Aerovox Myrtle ch, S. C. 
Precision Paper Tube Co. C,. go, 111. 

Dyniec Division ol Hewlett-Packard Co. 

Palo Alto, Calif. 

Sylvaina Electric Products, Microwave 
Device Oiv. Mouniniti View, Calif. 

Motorola, Inc., Semiconductor Prod, Div. 

Phoenix, Arizona 

Filtron Co. , Inc. Western Div, 

Culver City, CaJII. 



Automatic Llectric Co. 
Sequoia Wire Co. 

Precision Coil Spriiig Co. 
P.M. Mold Company 
Twentieth Century Plastics, 



Northlake, III, 
Redwood City, Calif. 
El Monte, Calif. 
Wesichester, III. 
Inc. 

Los Angeles, Calil. 




Woslmghouse Elecinb Corp. 

Seini-Con'duclor Dept. 

Ultionix, Inc. 

Union Carbide Corp, 

Linde Division Kemet Dept 

llluriHtionic Engineering Co. Sunnyvale, Calif. 
Cosmo Plastic 

|c 0 Electrical Spec, Co.l Cleveland, Ohio 



Youngwood, Pa. 
San Mateo, Calil. 
Cleveland, Ohio 



05624 

05/28 

05729 

05783 

05820 

06004 

06090 

06175 

0G40? 

06540 



Barber ColKian Co. 

T illoM Optical Cn 

Rnslyn Heights, 



Address 

RocKford, III. 



Long Island, N. Y. 



Melfo Tel Corp. 

Slewail F, (igtneenng Co. 
Wakelield EngincuMing Inc. 
Bassick Co.,, The 
Raycheit) Corp, 



Wesibury, N.Y. 
Santa Cruz. Calif. 
Wakelield, Mass, 
Bridgeport, Conn. 
Redwood City, Calil. 



Baiisch and Lomli Optical Co. Rochester, N.Y. 
E. T.A. Piodiicis Co. p( America Chicago, III. 
Amaloiii’Electioiiic Hardware Co., Inc. 

New Rochelle, N.Y. 



06555 |3e«de Elocliical Instiumenl Co. 



General Devices Co. , Inc. 
Semcor Div. CoinponeiUs Inc. 

T oiiingUwi Mlg Co. , West Div. 



06666 
0675 1 
06812 

06900 

0/088 

0/126 

07137 

0713R 

0/149 
07233 
0726 1 
07263 

07322 
073H7 
07700 
079 10 
07933 

0/966 



0/980 Hewletl-Packard Co. , 



Inc. 

Penacook, N.H. 
Indianapolis, Ind. 
Phoenix, Anz.' 



Van Nuys, Calif. 
San Carlos, Calil, 
Van Nuys, Calil. 
Pasadena, Calil. 
Minneapolis, Minn. 



08145 

08209 

08358 

08664 
087 1 7 
00718 

08792 



08984 

09026 

09134 

09145 

09250 

09569 

10214 

10411 

10646 

IT236 

1123/ 

U242 

H312 

11534 

11711 

11717 

11870 

12136 

12697 

nm 



Varian Assoc, (iiuiac Div, 

Kelvin L'lecliic Co. 

Digilran Co, 

Transislor Eleclionics Coro 
Woslmghouse Elnclnc Corp. 

Electronic T iihe .Div. 

Ftlmohm Corp. 

Cmch-Giaphik Co. 

Avncl Corp. 

Fairchild Camera & Inst 
Seiniconducloi Dev, 

Minnesota Rubber Co,' 

Butcher Corp. . The 
ToCjhiiical Wire Products Inc. 

Continental Device Corp. 

Raytheon Mlg. Co. 

Serniconducloi Div. Mountain View, 
Shockley Soiiii-Conductoi Laboialoties 

Palo Alio, Calil. 
Boonlon Radio Div. 

Rockaway, N.J. 
Los Angeles, Calil. 
Pomona, Calif. 



Elmira, N.Y. 
New York, N.Y. 
City of Industry, Calil. 
Culver City, Calif. 

Corp. 

Mountain View, Calif. 
,, Minneapolis, Minn. 
. '• M'oniLMey Paik, Calil. 

Cianlord, N. J. 
Hawthorne, Calif. 

Calif. 



U. S. Enginoeimg Co. 

Dlinn, IJcIboil Co, 

Burgess batlciy Co. 

Niagara Falls, Ontario, Canada 
Bristol Co., The Walerbury, Conn. 

Sloan Company Sun Valley, Calil. 

ITT Cannon Eleclric Inc., Phoenix Div. 

Phoenix, Arizona 

CBS Electronics Semiconductor 
Operalions, Oiv ol C. B. S. Inc. 

Lowei!, Mass. 



Indianapolis, Ind. 
Costa Mesa, Calif. 

Houston, Texas 
Sun Valley, Calif. 
Chicago, III. 



Mel-Rain 

Babcock Relays Div. 

Texas Capacitor Co. 

Atohin Electronics 
Electro Assemblies, Inc, 

Malloiy Battery Co. of 

Canada, Ltd. Toronto, Ontario, Canada 

General Transistor Western Corp. 

Los Angeles, Calif. 

Ti-TJil, Inc. Berkeley, Calif. 

Carbbiuridum Co. Niagara Falls, N, Y, 

CTS of Berne, Inc. Berne, Ind., 

Chicago Tolcphono of California, Inc. 

So. Pasadena, Calif.. 

Bay State Electronics Corp. Waltham, Mass. 

Teledyne^ Inc. . Microwave Div. Palo Alto, Calif. 



Duncan Electronics me. 
Gonefal insttuiiieni Corp, , 
Div, , Products Gioup 
UnpermI Electronic, Inc, 
Melabs, Inc. 

Philadelphia Hanuir Co, 
Claro^lal'MIg. Co. 

Nippon Electric Co., Ltd. 



.Costa Mesa, Calif, 
Semiconductor 

Newark, N. J. 
Buena Park, Calif. 
Palo Alfo, Calif, 
Camden, N.i. 
Dover, n!h. 
Tokyo, Japan 



Code 

No. Manufacturer 



Address 



12881 

1.2930 

12954 

13103 

13396 

13835 

14099 

14193 

14298 

14433 

14493 
14655 
1467 4 
1 4752 
14960 
15203 
15291 
15558 

15566 
1 57 7 2 

15818 

15909 

.16037 

16179 

16352 

16688 

16758 
17109 
1 7474 
17675 
1/7 45 
18042 
184/6 
16486 
18583 
18873 
18911 
19315 

19500 

19644 

19701 

20183 

21226 

21335 

21520 

23783 

24455 

24655 

26365 

26462 

26992 

26480 

33173 

35434 

36196 

37942 

39543 

40920 

42190 

43990 



Metex Eloclronics Corp, 
Delta Semiconductor tnc. 
Dickson Electronics Corp 
Thermolloy 
Teleluiiken (GmbH) 
Midland-Wnghl Div, o 



Inc, 



Sem-Tech 

Calif. Resistor Corp. 

American Components, 

ITT Semiconduclot, A Oiv, 

A Telegraph Corp. 
Hewlett-Packard Company 
Cornell Dubllei Electric Corp 
Coining Glass Works 
Electro Cube Inc. 

Williams Mlg. Co. 

Webster Electronics Co. 
Adjustable Bushing Co. 

Mierpn Electronics 

^ Garden City, 

Arnprobe Inst. Corp. 

Twentieth Century Coi 



Clark. N.J. 
Newport Beach, Cahf, 
Scottsdale, Arizona 
Dallas, Texas 
Hanover,. Germany 
Pacific Industries, Inc, 

Kansas City, Kansas ’ 
Newbury Park, Cahf. 
Santa Monica, Calif. 
Corishohocken, Pa. 
ot Int. Telephone 
West Palm Beach, Fla. 
Loveland, Colo. 
Newark, N.J. 
Corning, N, Y, 
So. Pasadena, Call! 
•San Jose, Calil. 
New York, N. Y. 
Hollywood, Caiif. 



N. 



Amelco Inc. 

Daven Dtv, Thomas A. 

McGraw-Edison Co. 
Spruce Pine Mica Co. 
Omni-Spectra Inc. 
Coinpulei Diode Corp. 
Ideal Prec. Meier Co. , 

Oe Jiir Meter Div. 

Oelco Radio Div. of G.M. 
Therinonelits Inc. 

Tianex Company 



Long Island, N, Y, 
Lynbrook, N. Y. 

Spring Co. 

Santa Clara, Cahf. 
Mt. View, Calif. 
Edison Ind. 

Long Island Clly, N. Y. ’ 
Spruce Pine, ' N. C. 
Detroit, III. 
Lodi. N.J. 
Inc. 

Brooklyn, N.Y. 
Corp. Kokomo, Inc. 
Canoga Park-, Cahf. 
Mountain View, Calil. 



Hamlin Metal Products Corp. 
Angslrohm Prec. Inc. No. 
Power Design Pacihe Inc, 
Ty-Car MfR. Co. , Inc. 

TRW Elect. Comp. Div. 

Curtis Instiiiiiient, Inc. 

E. I. DuPont and Co. , Inc. 
Durant Mfg. Co. , 

Bendix Corp. , The 
Eclipse-Polneer Div.’ 

Thomas A. Edison Industries, 
McGrnw-Edlson Co. 

LRC Electronics 
ElectraMfg. Co. 

General Atronics Corp. 
Executone, Inc. 

Fafnlr Bearing Co, , The 
Fansteel Metallurgical Corp 



Akron, Ohio 
Hollywood, Calil. 
Palo Allo.^talif. 
Hotliston, Mass. 
Dos Plaines. Ill, 
Mt. Kisco, N.Y. 
Wilmington, Del. 
M Iwaukee, Wrs. 

Teterboro, N. J. 
Div. of 
West Orange, N. J. 
Horseheads, N.Y. 
Independence, Kansas 
Philadelphia, Pa. 
Long Island City, N. Y. 
New Britain, Conn, 
N. Chicago, III. 



British Radio Electronics Ltd. Washington. D.C. 
G. E. Lamp Division 

' Nela Park, Cleveland, Ohio 



General Radio Co. 

Giles Reproducer Corp,’ 
Grobet File Co. of America, 



West Concord, Mass. 
New Rochelle, N.Y. 
Inc. 

Cailstadt, N.J. 
Lancaster, Pa. 
Palo Alto, Cahf. 
Owensboro, Ky. 
Chicago, III. 
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Hamilton Watch Co. 

Hewlett-Packard Co. 

G. E. Receiving Tube Dept. 

Lectrohm Inc. 

StanWyck Coil Products Ltd. 

Hawkesbury, Ontario, Canada 
P. R. Mallory & Co. Inc. Indianapolis, litd. 

Mechanical Industries Prod. Co. Akron, Ohio 
Miniature Precision Bearings, Inc. Keene, N.H. 
Mutei Co. Chicago, III. 

C.A. Norgren Co. Englewood, Colo, 
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Table 6-3. Code List of Manufacturers (Cont'd) 



Code 



Code 






No. 


No. 


Monufocturer 


Address 










72964 


44655 


Ohmile Mfg, Co, 


Skokie, III. 


72982 


46384 


Penn Eng. & Mfg. Corp. 


Doyleslown, Pa. 


73061 


47904 


Polaroid Corp. 


Cambridge, Mass. 


73076 


48620 


Precision Thermometer & Inst, 


C.. 


73138 






Southampton, Pa. 




49956 


Microwave & Power Tube Di^. 


Waltham, Mass. 


73293 


52090 


Rowan Conlroiler Co. 


Weslminsler. Md. 




52983 


Sanborn Company 


Waltham, Masij, 


. 73445 


54294 


Shallcross Mfg. Co. 


Selma, N. C. 




55026 


Simpson Electric Co, 


Chicago, III, 


73506 


55933 


Sonotonc Corp. 


Elmsiord, N.Y. 


73559 


55938 


Raytheon Co. Coiiiiiicicial Apparatus & 


/3'386 




Systems Div, 


So. Norwalk, Conn: 


73682 


56137 


Spaulding Fibre Co. , Inc. 


Tonawanda, N.Y. 




56289 


Sprague Electric Co. 


North Adams, Mass.* 


73734 


59446 


Telex, Inc. 


SL.Paul, Minn. 


73743 


59730 


Thomas i Dells Co. 


Elizabeth, N.J. 


73793 


60741 


Triplett Electrical Inst. Co. 


Blufflon, Ohio 


73846 


61775 


Union Switch and Signal. Div. 


ol 


73899 




Westinghousc An Biake Co. 


Pittsburgh, Pa. 


73905 


62119 


Univeisal Eleclnc Co. 


Owusso, Mich. 


74276 


63743 


Ward-Leonaid Electric Co. ■ 


Ml. Vernon, N.Y. 


74455 


64959 


Western Eleclnc Co. i Inc. 


New York, N.Y. 


74B61 


65092 


Weston Inst. Inc. Weston-Newaik Newark, N.J, 


74868 


66295 


Wilteh MIg.' Co. 


Chic.ngo, III. 




66346 


Revere Woll.iiisali Div. Miiiii. Miniiiy & 


, 74970 




Mfg. Co. . 


SI. Paul, Minn, 


75042 


70276 


Allen MIg. Co. 


Hnillojd, Conn, 


7537B 


70318 


Allmelal Screw Product Co. . Inc. 


75382 






Garden City, N.Y. 


75B18 


70485 


Atlantic India Rubber Woiks, Inc. Chicago, 111. 


75915 


70563 


Ampeiite Co. , Inc. 


Union City, N. J. 


' '76005 


70903 


Belden Mfg. Co, 


Chicago, Ml. 


762 10 


70998 


Bnd Electronic Corp. 


Cleveland, Ohio 


76487 


71002 


Bnribach Radio Co. 


Now York, N.Y. 


76493 


71041 


Boston Gear Works Dtv. ol Murray Co. 


76530 




of Texas . 


0 cy.Miiss, 




71210 


Bud Radio, inc. 


Willoii.'lihy, Oliin 


76545 


71286 


Camloc Fastener Coip. 


Pniiiiiiiis, N, J, 


76703 


71313 


Cardwell Condenser Corp 




76854 




Lnulenhuisl L. I. , N.Y, 


77068 


71400 


Bussiiiann fllg. Divl of McGiaw-Edisnn Co. 








SI. Louis, Mo. 


77075 


71436 


Chicago CoiHlensui Corp. 


Chicago. 111. 


7722 1 


71447 


Cahf. Spring Co. , Inc. 


Pico-Rivoia, Calil, 




71450 


CTS Corp. 


Elkhaii, hid. 


11252 


71468 


ITT Caiinori Electric Inc. 


Los Angoles, Calil. 




71471 


Cinema Plant, Hi Q Div. Aeiovox Corp. 


77342 




■ 


Duibnnk, Cnill. 




71482 


C. P. Cl.itc ft Co. 


Clilcflgo, III.' 


77630 


71590 


Cenlralab Div. of Globe Union Inc. 


77638 






Milwaukee, Wis. ' 




71616 


Commercial Plashes Co. 


Chicago, III, 


7 7764 


71/00 


Cornish Wire Co. , The 


NewYork, N.Y. 


7 7969 


71707 


Goto Coil Co. , Inc. 


Providence, R.I.' 


7B1B9 


71744 


Chicago Miniature Lainp Works 


Chicago, III. 




71753 


A.O. Smith Corp., Crowley Div..' 


78283 






West Oiangp, N.J. 


78290 


71705 


Cinch MIg. Co., Howard 0. Jones Div. 


78452 






Chicago,', III. 


7847 1 


71984 


Dow Corning Corp. 


Midland, Mich. 


'78488 


72136 


Electro Motive MIg. Co., Inc. 


Wllllinaiillc, Conn. 


78493 


72354 


John E. Fast Co,,. Div. Viclorcen Insli. Co. 


78553 






Chicago, IN. ' 


78790 , 


72619 


Dialight Corp. 


Brooklyn, N.Y. 


78947 


72656 


Indiana General. Corp., Electinnlcs Div. 


79136 






Keashy, N.J, 


79142 


72699 


General Inslrument Corp. , Cap, Div. Newark, N.J, " 


7925 1 


72765 


Drake MIg. Co. 


Chicago, III. 


79727 


72825 


Hugh H.. Eby Inc. 


Philadelphia, Pa, . 




72928 


Gudeman Co. 

' i 


Chicago, III. 


79963 


00015- 
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Monufochir^r 



Address 



Code 

No. Manufacturer 



Address 



Robert M. Hadley Co. Los Angeles. Calil. 

Erie Technological Products, Inc. Erie, Pa. 

Hansen MIg. Co., Inc. Princeton. Ind. 

H. M. Harper Co. Chicago, III. 

Holipot Div. of Beckman Inst.. Inc. 

Fullerton, Calif. 

Hughes ProducLs Division of Hughes 
Alrcraf J Co. Newport Beach, Calif. 

Amperex Llectiomc Co., Div, of North American 



Phillips Co. , Inc. 

Bradley Semiconductor Corp. 
Car’iing Electli'c, Inc. 

Circle F Mig Co 
George K. Garrett Co. , Div. 

Industries Inc. 

Federal Screw Products Inc. 
Fischer Special Mfg. Co. 
jeneral Industiies Co. , The 
Goshen Stamping & Tool Co. 
JFO Electronics Coip. 
Jennings Radio Mfg. Corp. 
Signalite Inc. 
j. H. Winns, and Sons 
Industrial Condenser Corp. 



Hicksvillo, N.Y. 
New Haven, Conn. 
Hartford, Conn. 
Trt 'Mon, N J 
MSL 

Philadelphia, Pa, 
Chicago, I 
Cincinnati, Ohio 
Elyria, Ohio 
Goshen, Ind. 
Brooklyn, N. Y. 
San Jose, Calif. 
Neptune,, N, J. 
Winchester, Mass. 
Chicago, III.'’ 



R.F. Products Division of AmphenoLBorg 



Electronics Corp 
E. F. Johnson Co. 
International Resistance Co. 
CTS Knights Inc. 

Kulka Electric Corporation 
Lenz Electric Mfg. Co. 
Littlefuse, Inc. 

Lord Mfg. Co. 

C. W. Marwodel, 

James Milicn Mfg. Co. , Inc. 
J.W. 'Miller Co. 



Danbury, Conn. 
Waseca, Minn. 
Philadelphia, Pa. 

Sai*dwicli, III. 
Mt, Vernon, N.Y. 

Chicago, III. 
Des Plaines, III. 
Erie, Pa, 
San Francisco, Calif. 
Malden, Mass. 
Los Angeles, Calif. 



Cinch'Monadnock, Div. of United Can 



Fastener Corp. 
Mueller Electric Co. 
National Union 
Oak Manufactuiing Co. 
Bendix Corp. , The 
Benqix Pacific' Div. 
Pacific Metals Co. 



San Leandro, Calil, 

' Cleveland, Ohio 
Newark, N. J. 
CtvMai Lake, III, 

N, Hollywood, Calif, 
Sail Francisco, Calil. 
Phanostran Insliuinunt and Electronic Co, 

South Pasadena, Calif. 
Philadelphia Steel and Wire Corp. 

, V/ Philadelphia, Pa. 

Ainoiican Machn'ie & Foundry Co. Potter 
& Bfuiniield Div, Princeton, Ind. 

TRW Electronic Components Div, Camden, N.J. 
General Ihstrument Corp, , Rectifier Div. 

Brooklyn, N.Y. 

Resistance Products Co. Harrisburg, Pa. 

Rubbercralt Corp. of Calif.’ • Torrance, Calif. 
Shakeproof Dtvision of Illinois tool Works 

Elgin, 111. 



Signal Indicator Corp, 
StfutherS’Dunn Inc. 
Thompsoii‘Bremei & Co. 

Ti Hey Mfg. Co. 

St’ackpole Carbon Co. 
Standard Thomson Co*o. ' 
Tinnerinan ^’’roducls; Inc. 
Transfotinui Engineers 
Ucinile Co. 

Waldes Kohinoot Inc. 
Veedei Root, Inc. 

Wenco Mfg. Co. 



Now York, N. Y. 
Pitman, N, J. 
Chicago. III. 
San Francisco, Calif.. 
SI. Marys, Pa. 
Waltham, Mass. 
Cleveland, Ohio 
San Gabriel, Calif. 
Newlonville, Mass. 
Long Island City, N.Y. 
Hartford, Conn. 
Chicago. III. 



ContinentaLWiit Electronics Corp. 

Philadelphia, Pa. , 
Zierick Mfg.’ Corp. New Rochelle, N.Y. 



80031 

80120' 

80130 

80131 

80207 

80223 

80248 

80294 

804II 



80909 

80583 

80G40 

81030 

81073 

81095 

81312 

.81349 
. B1483 
81541 
81860 

82042 

82047 

82142 

82170 

82209 

822 19 

823 76 
82389 
8264/ 

82768 
82866 
8287 / 
82893 
83053 
83058 
830B6 



Mepco Division ol Sessions Clock Co. 

^ Momstown, N.J. 

Schnitzer Alloy piodiicls Co. Eh;abelh, N.J. 
Times Telephoio LqiiiiMneiil New York, N.Y. 
Eleclronic Industnes Assoual'on. Any oraruf 
Tube meeting EIA Slandai(ls Washiiij>lon, DC. 
Unimax Switch, Div. Maxon Lleclionics Corp. 

Wallinglofd. Conn. 
Ufiiled riansfoiniLM Corp New York, N. Y. 

Oxiard Lleciric Corp, Chicago, III. 

Bouiiir. Inc. Riverside, Calil. 

Aero Oiv. ol Roheitshaw Coiilrols, Co. 

Columhus, Ohio 

Ail a'lar Pioducls Inc. 

Avery Adhesive Label Corp, 

Harnmailund Co. , Inc, 

Sleveiis,. Arnold, Co.. Inc. 
internaiional Insliiimeiils Inc. 

Grayhill Co. 

Triad Transloimci Corp, 

Wiricliesler Elec. Div. Liltoii Ind 



Defiance, Ohio 
Monrovia, Calil. 
New York, N.Y. 
Boston-, Mass. 
Orange, Conn. 
LaCiiarige, III, 
Venice, Calif. 
Inc. 

Oakville, i.’oni). 

Mililary Specilicalioii 

Inteinalioiial Rectifier Corp. El Seguiido. Calil. 
Aiipax E leclionics, Inc. Cambiidge. Mass,. 

Barry Controls, DYy. Barry Wriglil Corp. 

Watertown, Mass, 
ecliir. Co. Skokie, III. 

, Copper Hrwilt 

Hoboken, N.J. 
Division ol Speer 

Du Burs. Pa. 



Carter Precision E 
Speili Faraday Inc 
F.l^'cliic Div, 

JeKeis Electronic! 

Carbon Co, 

Fairchild Camera Hi In si, Corp 
Defense Prod, Division 
Magutie Industries, Inc. 

Sylvnnia Eleclnc Prod Inc. 

Eleclronic Tube Division 
Astioii Corp. East Newark 

Swilchciaft, Inc, 

Melals & Controls Inc, Speiu;l)i 



Clillon, N. J. 
Greenwich, Conn. 



Phillips- Advance Conliul Co. 
Research Products Ciup, 
Rotron MIg. Co , In . 

Veclui Eleclionic Co. 

Western Washer MIg.. Co 

Carr Fasleiiei Co 

New llainiiShiie Balt Boiiiing, 



83125 Guneial Insliiiiiienl Corps . 



B314B 

83186 

.83298 

83315 

83330 

83385 

83501 

83594 

83/40 

83777 

83821 

83942 

84171 

84396 

8441J 

8497(1 

85454 



ITT Wire and Cable Div. 
Victory Engiiieeiing Coip. , 
Bendix Corp. , Red Bank Div. 
Huhboll Corp. 

Sniilh, Heiniaii H. , Inc. 
Ce'niial Screw Co, 

Gavitt Wire and Cable Co, 

Di'v, of Ainerace Corp. 
Butioiighs Coip 



I; 111 pul lull)/ Pa. 
ItaiiiSoii, N,J, 
Chicago. III. 
Id duds 

Alllebnio, Mass. 
Joliet, III. 
Madison, Wis. 
Woodstock, N.Y, 
Glendale, Calil. 
Los Angeles, Calil. 

Canihfidge, Mass. 
Inc. 

Pelerburough, N.H. 
'apacitor Oiv. 

Oarlinglui), S.C. 
Los Angeles, Calil. 
Springfield: N. J. 
Red Bank. N.J. 
Mundelein, III. 
Brooklyn, N.Y. 
Chicago, III. 



Biookliuld, Mass. 
Eleclionic Tube Div. 

Plainfield, N.J. 

Uniqn Carbide Coip. Consumer Prod. piv. 

New York. N.Y. 

Model Eng. and MIg. , Inc. Huntington, Ind. 

Loyd Scruggs Co. Feslus, Mo. 

Aeronautical Inst. & Radio Co. . t Lodi, N. J. 
Aico Electronics Inc. Giual Neck. N.Y. 

A.J. Glesenei Co.. Inc. San Francisco, Calif. 
TRW Capaciloi Div. Ogallala, Neb. 

Saikes Tvii zinn, Inc. Blooiimiglon, liul. 

'Boonlon Molding Company Bounton, N.J. 
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Code 

Ho. Moriufocturer 



85471 

85474 

8566U 

85911 

86197 

86579 

866B4 

87094 
872 16 

' 87473 

87664 

87930 

88140 

88220 

8B421 



Address 

San Francisco. Calil. 
San Francisco, Calil. 
Hamden, Conn. ' 
Chicago. III. 



Code 

No. Monufocturer 



Address 



8923 1 
89665 
90179 

90970 
91260 
91345' 
9141B 
91506 
91637 
, 91662 
9 1 73 7' 
91827 
91886 
91929 

91961 

921BO 

92367 

92196 

92607 

93332 

93369 

93410 

93929 



A. B. Boyd Co. 

R.M. Bracamonte & Co. 

Koiled Kords, Inc. 

Seamless Rubber Ci. 

Clillon Precision Producis Co. , Inc. 

Clifton Hfrights. Pa. 
Precision Rubber Producis Corp. Dayton, Ohio 
Radio Corp. of America, Electronic 
Comp. & Devices Dlv. . Harrison, N.J. 

Marco Inriuslries Anaheim, Calif. 

Phllco Corporation (Lansdalc Division) 

Lansrialc, Pa. 

Western Fibrous Glass Producis Co. 

San Francisco. Calif. 
Van Walers. & Rogers Inc. Fan Francisco, Calif. 
Towtlr Mfg. Corp. Providence, R.l. 

Cutler-Hammer, Inc. Lincoln, III. 

Gould-National B'atleries, Inc.. SI. Paul, Mmn. 
Fedeial Telephone 8. Radio Corp. Clillon, N.J. 
General Mills, Inc, 

Graybar Electric Co. 

United T ranslormer Co. 

US Rubbci Co. , Consiiiiier Ind., 

Prod. Div, 



Buffalo, N.Y. 
Oakland, Calif', 
Chicago, III, 

& Plashes 

Passaic, N. J. 
San Francisco, Calil. 
San Francisco, Calif. 

El Monle. Calif. 

Chicago, 111. 
Allleboro, Mass. ’ 
Columbus, Nobi. 
Willow Grove, Pa. 
Wnkclield, Mass. 
Redwood City, Calif. 
Chicaijjo, 'll 

Micio Switch Div. 

Froepoit, III. 
Nahm-t^ios. Spring Co. Oakland, C.iilif. 

TiU'Con neclor Coip. Peabody, Mass. 

Etgeet Optical Co. Inc. Hochestur, N.Y. 

Universal Indusliics,’ Inc. City oMndushy, Calif.. 
Tcnsolile insulaled Wiio Co. , Inc, 

Tnnvlown, N. Y. 

Sylvania Elechic Prod Inc. 

Seiniconductoi Div, Woburn, Mass. 

Robbins and Myers, li‘c. New Yoik, N.Y. 

Slovens MIg Co. , P;c, Mansfield. Ohio 

G.V. Controls Livingslon, N.J. 



Bearing Engineering Co, 
Connor Spring Mfg. Co. 
Miller Dial & Nameplate Co. 
Radio Materials Co. 

Augal Inc. 

Dale Electronics, Inc. 

Eleo Corp. 

Grnmar MIg. Co. , Inc. 

K F Development Co, 

Malco Mfg Co., Inc 
Honeywell Inc. 



94137 

94144 

94148 

94154 

94197 

94222 

94310 

94330 

94682 

94696 

'95023 

95236 

95238 

95263 

95264 

95265 
95275 
95348 
95354 
957 1 2 
95984 
95987 
96067 
96095 
96256 
96296 
96330 
96341 
96501 
97464 
97539 
97979 
97983 

98141 

98159 

98220 

98278 

9B291 



General Cable Corp, 

Raytheon Co., Comp. 

Comp. Operations 
Scientific Electronics Products, 



Bayonne, N.J. 

Div. , Ind. 

Quincy, Mass. 
Inc. 

Loveland, Colo. 

Tung-Sol Elechic, Inc. Newark, N.J. 

Curhss-Wrighl Corp. Eloclronics Div. 

East Paterson, N.J. 
South Chester Corp. Chester, Pa. 

Tru-Ohm Products Memcor Components Dlv. 

Huntington, Ind. 

Wire Cloth Products, Inc. Bellwood, 1)1. 

Worcester Pressed Aliiininuin Corp. 

Worcester, Mass. 

Magnecraft Electric Co. Chicago, 111. 

George A. Phllhrick R.‘ searchers, Inc. 

Boston, Mass. 

Allies Products Corp. 

Continental Connector Corp. 

Leecraft MIg. Co. , Inc. 



Lerco Electronics. Ific. 
National Coil Co, 

Vrtiamon, Inc. 

Gordos Corp. 

Methode MIg. Co. 

Dage Electric Co. , Inc. 
Siomon Mfg. Co. 

Weekossor Co. 

•Huggins Laboratories 
Hi-Q Div. of Aerovox Corp, 
Thoidarson^Meissner Inc. 
Solar Manufacturing Co. 
Carlton Screw Co. 

Microwave Associates, Inc, 
Excel Tiansfoimer Co. 
Industrial Retaining Ring Co. 
Automatic & Precision MIg. 
Reon Resistoi Corp. 

Litton System Inc. 

Cominun. Div. 

R-Troncis, Inc. 

Rubber T eck, Inc. 



Miami, Fla. 
Woodsido, N.Y. 
Long Island, N.Y. 
Burbank, Calif. 
Sheridan, Wyo. 
Bridgeport, Conn. 
Bloomfield, N.J. 
Chicago, HI. 
Franklin, Ind. 

Wayne, 111. 
Chicago, III. 
Sunnyvale, Calif. 
Olean, N.Y. 
Mt, Carmel, III. 
Los Angeles, Calif. 
Chicago, III. 
Biirtlnglon, Mass. 
Oakland, Calif, 
hvingtorl, N.J. 
Englewood, N.J. 
Yonkers, 



N.Y. 

N.Y. 

N.Y. 

Calif. 



Hewlett-Packard Co. , 

Microdot, inc. 
Soalectio Corp, 



Adicr-Westrox 

New Rochelle, 
Jamaica, 
Gardena, 

Mosefey Div, 

Pasadena, Calif. 
So. Pasadena, Calif. 
Mamaroneck, N.Y. 



Codt 






No. 


Monufocturer 


Addrtss 


98376 


Zero Mig. Co. 


Burbank, Callfi 


9873 1 


Gcneral Mllls Inc. , Electronics Olv. 






Minneapolis,. Minn. 


98734 


Paeco Oiv, el tliwIetl-Packard Co, 






Palo Alto, Calif. 


98821 


North Hills Electronics, Inc. 


Glen Cove, N.Y. 


98978 


Inlernalional Electronic Research Corp. 






Burbank, Calif. 


99109 


Columbia Technical Corp. 


New York, N. Y. 


99313 


Varian Associates 


Palo Alto, Calil. 


99378 


Allee Corp. 


Winchester, Mass. 


995 15 


Marshall Ind. Elect. Products Dlv. 






San Marino, Calil. 


99707 


Control Switch Division, Controls Co. 




of America 


El Segundn, Calif. 


99800 


Delevan Electronics Corp. • 


East Auioia, N. Yi 


9984.8 


Wilco Corporation 


Indianapolis, Ind. 


99934 


Renbrandl, Inc. 


Boston, Mass. 


99942 


Hoffman Electronics Corp. 






Semiconductor Div. 


El Monte, Cahl. 


99957 


Technology Inshuinent Coip, 


ot Calil. 



Newbury Park, Cahl. 



THE FOLLOWING HP VENDORS HAVE NO NUMBER 
ASSIGNED IN THE LATEST SUPPLEMENT TO THE 
FEDERAL SUPPLY CODE FOR MANUFACTURERS 
HANDBOOK. 



OOOOF Malco Tool and Din Los Angeles, Calil. 

OObOM Western Coil. Oiv. of Aulomahe Ind. , he. 

Redwood City, Cahl. 
OOOOZ Willow Leather Products Corp. Newark, N.J. 
OflOAA British Radio Electronics Ltd. 

Washington, O.C. 

OOOAB ETA England 

OOOBB Precision Instrument Componert’s Co. 

Van Nuys, Calif. 

OOOMM Rubhot Eng. 8. Devclopnienl Hayward. Cahl. 

OOONN A"N”DMIg. Co. San Jose. Cahl. 

OOOQQ Cooltron Oaklanu. Calil. 

OOOWW Cahloinia Eastern Lab. . Burlington, Cahl. 

OOnvY S. K. Siiiitl! Co. Los Angeles. Calil. 



06486 North Americori Electronics, Inc 

Lynn, Mass. 

28520 Heyrnan Mfg. Co. Kenilworth, N. J. 

78526 Stanycli. Winding Co, Newburgh, N. Y. 
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Appendix I 
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APPENeix 1 
MANUAL CHANGES 



. 1 / ' 

!,V 



This appendiicont^iins inf ormaitibn on changes required 
to adapt this manual to an instrument with a serial 
prefix listed in the table below. Check for your instru- 
' ' me nt sei^al prefix , and m^ the changes indicated. 

Note th^t‘ these changes adapt the manual tocovera 
. I»rticuia;r,ineirument,a^ manufactured, and therefore 
•}Wti| npti^^ subsequently modified 

ia lhe’ iim Section I for ;i^ on 

errata in ^his maqual/afedjf^^^ instrument 

serfci preiik rt cover iid injthis appendix. , 




Instrument 
Serial Prefix 

602^' ' 

, v r'546»- 

540-i'V- 
520- \ , 



Make Numbered 

Changes 

" 

IK . 

"^■"■■1,2";;: ,^ ;.;V 

1 thru 3 
1 thru 4 ' 

l;;thr\i'5''‘'’ ■ 

1 thru 6 






ICNANGE 1 . 

Page 5-12, Figure 5-6, 

V C442: Change; ^lue tp 0- Old is r 

DpIpIp ‘V 

y441> V4pi^ value to 81V. . ^ 

Tal'ble 8-2, 

C442: Change to hp Pari No. 0160-0207; C: fxd, 
my, 0. 01/if,>5% 260vdcw; Mfr hp^ 

''I' ,C465: 'Delete. 

V441, V461: Change to hp Pajrt Noi 1940-0013; 

> V: voltage regulator ,v 81 V; Mfr 73445; Mfr 
Part No. 8228/ZZlOOO. ^ > v 



CHANGE 2 

Page 8-12, Figure 5-6, 

CR428: Delete. ^ 

R43'5: Delete. 

Tablbv6-2, 

CR428: Delete. 

' R435: Delete. 



CHANGE 3 

Page 5-13, Figure 5-7, 

C603: Change value to 0. 039 /if. 

Table 6-2, 

C603: Change to hp Part No. 0160-0164; C: fxd, 
my, 0. 039/if,10%,200vdcw; Mfr hp. 

CHANGE 4 

Page 5-13, Figure 5-7, 

C623: Delete. 

R617: Change value to 51. Ik. 

^ R618: Change value to 68. Ik. 

R622; Change value to 33. 2k. 

Table 6-2, 

. \ 1 C023*" DgIs^g* 

Change to hp Part No. 0757-0458; R: fxd, 

' metfim,51. Ik ohms,l%, l/8w; Mfr hp. 

'R618: Change ,to hp Part No. 0757-0855; R: fxd, 
metflrri:, 68. Ik ohms, 1% , l/2w; Mfr hp. 

V R6i22: ' Change to hp Part No. 0757-0764; R: fxd, 
metflm,;. 33. 2k ohms, 1%, l/4w; Mfr hp. 

CHANGE 5 

Pj^ge.5.^1n, F'i'gure 5-6^' ’ 
s' ■sAdd:’’ 

CR477 between base of Q444 and wiper of R453. 
R45.1, 

V^Q444. '■ 

R452; Change value to , 5i 10 ohms. 

V44lt Delete and replace with R448, 20k ohms. 
Table::,6-2,''' '' < 

■ Add: . - ' ■ 

CR447; hp JR, a^t No. 1910-0015; CR: ge; Mfr hp. ' 
R44& ' hp liart No. 07 57 r 07 60; R: fxdmetflm, 

V ' 20k ohms, 1%, l/4w^ JMfr hp> 

R45 1: ' hp Part No,, 07 57 - 07 87 ; R: fxd metf Im , 
392k ohfes, 1%, l/4w; Mfr hp. 

R452: Change to hp Part No. 0757-0833; R; fxd 
metflm, 5. Ilk ohms, 1%, l/5w; Mfr hp. 

, V441: Delete. J ; 

^ C 6 

Page 5-"12, Figure 5-6,, { , ", 

R431; Change value tb 51. Ik ohms. ; 

liable' 6-1 2, ' 

R431: Chhnge to hp Part Nb. 0757-0853; R: fxd 
metflni, ,51. Ik obhiS, 1%, l/2w; Mfr hp. 



’ ,f> ("v' ' >■ 

/ ; V ■ 
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0m8’'<2yK 



* y ■ ■ ■ I *• 






*' '» »■'' ' ''i* * ,i' I • ’ ' i ' 


















-Vs, 



A..* ^ 






''' 



,1. "V.., . 







